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PREFACE
I am grateful to the members of my committee for the
sympathy shown to this research as it unfolded, and their
insightful criticism which contributed greatly to its exposition.
Bennett Harrison and Stephan Chorover were helpful by gently
prodding me to clarify the essential argument linking the
historical material to the contemporary political economy and
natural system of the Barind Tract. I have done this in the
first chapters, hopefully clarifying the hypotheses of the study
as well as providing a road map to the work as a whole. I also
owe a debt of gratitude to Richard Levins, who worked with me and
contributed understanding at every stage of the analysis. Above
all, his teachings and writings on the interpenetration and
mutual evolution of society and habitat had a deep impact on my
thinking and the shape of this study.
The subject itself has retained a mesmerizing presence in
my life since I first visited the people of the Barind in 1984.
If these pages help to reclaim the history of the Barind and
offer evidence of endurance and dignity under extraordinary
duress, this tract about a special tract will be its own reward.
The study offers some suggestions about a different scientific
paradigm required for long-degraded agro-ecological zones in the
tropics.
The love and patience of my wife, Hayat, and children,
Maya and Taras, while I wrestled with my idee fixe, is worthy of
yet another tract, but I will save the forests of New England
fresh insult. As a wise military head of another time once
declared, the only way out of this morass is to declare a victory
and go home.
Cambridge, Massachusetts
May 1987
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DEDICATED TO
MY PARENTS
WHO TAUGHT ME TO SEARCH FOR MEANING AND
LIVE BY IT
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Woe to those who add house to house
and join field to field
until everywhere belongs to them
and they are the sole inhabitants
of the land.
Book of Isaiah 5:8
CHAPTER 1
NATURE OF THE STUDY OR THE POLITICAL STUDY OF NATURE
The Barind Tract, a remote region of northern Bengal
which overlaps Bangladesh and India, presents several paradoxes
affecting the human welfare of its inhabitants. The purpose of
this study is to explain those paradoxes and suggest ways to
improve the material condition of the Barind people.
The first paradox is that the region receives generous
rainfall, nearly 1.5 meters, yet the environment is excessively
droughty with sparse vegetation characteristic of a much lower
rainfall regime. The region has a seasonal abundance of moisture
but is unable to retain moisture in its soils after the rainy
season or support a diverse pattern of vegetation. This affects
people in three ways: inadequate water resources for irrigation
and domestic purposes; a fuel crisis presenting a special burden
to the poor, especially their children, who must forage for
minimum energy needs (i.e., cooking rice); and seasonal
restrictions on crop production and labor demand affecting
nutrition and incomes.
In concert, these impacts undermine the delicate balances
of a viable ecosystem, on which the sustenance of the human
community depends.
The second paradox is that the Barind Tract has a low
population density, relative to most regions of Bangladesh, yet
2it constitutes a wretched environment to raise a family and its
populations of animals and humans are chronically malnourished.
Since population density is usually linked to the carrying
capacity of any region, an explanation must be sought in land
productivity and distribution of the land's production.
This study employs two methods to resolve the paradoxes.
The general method is reclaiming the history of this neglected
region to understand the social and natural forces that interact
and undermine the region's sustainability. Accordingly, the
history of land settlement in the Barind (Chapter 2) as well as
its ecological history (Chapter 3), are reviewed at length. The
historical analysis underlines four factors contributing to the
region's neglectful appearance.
1. Land reclamation. The Barind was a jungly scrub
forest rapidly cleared for land revenue purposes in the late
18 0 0s with harmful effects on hydrology, health, and ecology.
2. Enclave economy. The Barind has been used as an
export market for some affluent regions. This bears strongly on
the question whether the region can support its population.
3. Land alienation. Over time, small cultivators have
been exploited by rich landlords, often absentee, through debt
accumulation and coercive land sales. The resulting
concentration of land and income has increased the hardship of
the poor.
4. Parasitism and stagnancy. Yesterday's small
landholders have become today's landless poor, able to
participate in production only through sharecropping, a highly
3successful method of accumulating capital which allows landlords
to function as mercantile capitalists supported by a semi-feudal
mode of production. Squeezing so-called "surplus" from tenants
rather than investment in the organic composition of land
encourages stagnancy of production and a parasitical social
system devoid of protective mechanisms. Attenuated depletion of
human, animal, and soil resources is the direct consequence of
socio-ecological disruption.
The second method of analysis is more specific to the
current crisis in the Barind and planning options for its
improvement. A detailed household survey of three carefully
chosen villages, conducted in April/May 1985, explored the
production frontier, labor process, nutrition and energy profiles
of Barind settlements (Chapters 4-7). From this analysis, the
critical obstacles to improved human welfare are placed in a
research framework in the last chapter.
This study challenges the conventional view that the
Barind was forgotten when the Almighty drew up his plans for
earthly abundance. This view, often expressed about neglected
zones in national planning circles, has a Calvinist tinge of
preordination, postulating a chasm between lands and souls
destined respectively for salvation and damnation. This
perspective is both mechanistic and self-serving, since it draws
attention away from the dialectical relations between society and
nature over historical epochs, just as it stifles intellectual
curiosity and scientific inquiry about difficult research
problems. The ordinary bias in research and planning toward
4favored agro-ecological zones is neither incidental nor
accidental.
This study offers a different perspective, namely that
historical oppression of the peasantry has damaged the land and
its people, and that compensatory redress is required. But
research can only be sensitive to human suffering by
understanding the boundary conditions imposed by historical
forces, and reproduced in current social conditions, without
accepting their inevitability.
Though the Barind represents an unusual case of
ecological deterioration, many of the same forces have influenced
the natural history of Bengal as a whole. Rapid deforestation,
declining crop diversity, debt accumulation and land alienation
are hardly peculiar to this region. It may be supposed that this
study will attain wider scope if the Barind Tract is viewed as a
warning sign from ecological history. The Barind is a stress
marker along an ecological continuum which points to the finite
limits of an ecosystem's capacity to buffer itself against
structural oppression in social affairs.
The Barind Tract, known locally as Barendra, overlaps
Bangladesh (70%) and India (30%). In Bangladesh, the Tract
covers 2.1 million acres, spread over three sub-regions: the
dissected Barind (western) with undulating topography and
terraced rice fields on graduated slopes; the level Barind
(eastern); and the Northeast Terrain. The western Barind
overlapping old Rajshahi and Malda districts is the main subject
of this study. The Bangladesh portion of the Western Barind is
5an area of 800,000 acres evenly divided between the dissected and
level phases. Monocropping of transplanted aman rice on sloped
terraces is the typical land use pattern in the western Barind.
Aman rice is planted during mid-summer when rainfall is
concentrated. Most of the region's annual rainfall is
concentrated between the months of June and October.
The basic characteristics of the three Barind sub-regions
are summarized in Appendix 1.
The western Barind presents striking contrasts in climate
and crop production potentials: in the Kharif (Monsoon) season,
transplanted aman is prevalent though yields are low. There is
considerable runoff from the heavy concentration of rainfall
during summer months, due in part to inadequate water
conservation capability, in part to the heavy clayey Barind soils
with low permeability. In rabi (winter) season, particularly the
March-May period, the Barind is a droughty zone that is semi-arid
in character, despite annual rainfall of more than 1400
millimeters, inhibiting the expansion of winter cereals and minor
crops like pulses and oilseeds.
1.1 Perspective of the Study
The Barind Tract is an anomaly in the Bangladesh
landscape. In a country dominated by nearly level low-lands
subject to seasonal flooding of moderate to severe proportions,
the Barind stands apart as a relatively high-land formation with
poor soils, uneven topography and drought-proneness commonly
viewed as the main factors explaining the region s extreme
poverty, low population density, and low cropping intensity.
6While these obstacles are undoubtedly formidable, it is
important to see them as subject to historical forces that have
shaped the region as a whole.
The ancient Hindu capital of Bengal was located at Gaur,
west of the Mahananda River, adjacent to the western Barind
Tract. This civilisation lasted through the sixteenth century,
with well-developed farming in the interior of the Barind. The
region was regarded as exceptionally healthful during this
earlier settlement because of its highland profile and good
drainage system. Nineteenth century chroniclers, like Hamilton
Buchanan (1807) and W.W. Hunter (1876) noted the extensive
village tanks (large rectangular ponds) suitable for irrigation
dating to the early Gaur dynasty. After Gaur was abandoned in
the late sixteenth century, the region declined. The western
Barind had been partially deserted and the land returned to
jungle by the late eighteenth century when Captain James Rennell
journeyed to northern Bengal in the course of preparing his maps
of Bengal for the East India Company. (Rennell's Bengal Atlas,
published in 1779, provided the first set of detailed maps of
Bengal's rivers, water catchments and settlements).
By the time that W.W. Hunter was gathering material for
his Statistical Account of Bengal in the early eighteen-
seventies, a major migration had begun eastward from the western
Bengal districts and Bihar to re-populate several neglected
zones, including the Barind areas of Malda, Rajshahi, Dinajpur
and Bogra districts, as well as the Madhupur Tract in eastern
Bengal and parts of Khulna in the southwest. This process of
7land reclamation was particularly intense from 1870 to 1920 but
proceeded unabated through the partition of India in 1947.
Gradually, the western Barind areas of Malda and Rajshahi were
settled in this manner: tribal labor was brought in from western
Bengal to clear the jungle, later ousted by sedentary Hindu
castes who in turn rented the land out to lower caste Hindus and
Muslims. The emergent landlord class tended to live away from
the region in the riverain towns, i.e., Rampur Beaulah (nee
Rajshahi), Nawabganj, Sibganj, English Bazaar, and Malda. After
partition in 1947, the Hindu overlords fled and were replaced by
Muslim landlords who maintained the previous system. Thus, from
the early days of its resettlement, the Barind has been subject
to productive relations that were extractive, removing resources
from the region for the benefit of an absentee landlord class.
The early chapters will focus on three long-run
tendencies in the process of land reclamation and settlement in
the Barind over the last hundred years:
First, there is the tendency toward monocropping of
winter (aman) rice in the region. While the uneven topography
and heavy monsoon rainfall pattern favor the emphasis on winter
rice (planted in July and harvested in November), it needs to be
raised whether the relative absence of crop diversification
reflects simply the limited resource base or the limited
production aspirations of the big landlords as well.
Second, there has been a xerophytic shift in the Barind.
ecosystem since the nineteenth century during the winter (rabi)
season, despite similar rainfall patterns over time, leading to
8changes in the botanical structure compared to the ecological
formation of the nineteenth century. Since the 1870's, when
Hunter's accounts of the region were published (Hunter 18 7 6 a),
the western Barind has changed from dense thorny jungle in the
upland regions interspersed with marshy lowland depressions, to
an ecological formation that resembles a semi-arid zone in the
winter (rabi) season; this is not unlike the vegetative and
climatic conditions characteristic of dryland zones in south -
central India with considerably less rainfall than the normal
pattern in the Barind. This is rapid change in ecological terms.
The evolution of the Barind's droughty state is, in this view, a
product of human activity reinforcing whatever natural
limitations the region may suffer. The historical material
presented in succeeding chapters is intended to cast doubt on the
oft-expressed view that the Barind is, indeed has always been,
one of nature's lost causes.
The third, and last, major theme is the increasing
hardship over time experienced by households in securing adequate
shelter, food, energy, and water for their survival. It will be
argued that the system of land tenure, weighted toward
sharecropping on a produce rent basis, and the process of
extraction from the region already mentioned have exacerbated the
tendency of the Barind toward energy and nutritional imbalances
affecting humans, animals, and soils. The present crisis in the
Barind is embodied in the plight of the poor, who find it
increasingly difficult to meet their basic human needs.
9At the most general level, we are working toward an
understanding of the co-evolution of ecology and society, that
is, an historically evolved ecological formation undergoing major
changes over the last hundred years. The Barind is a relatively
dry region even though it has a seasonal abundance of moisture,
droughtiness tending to increase despite little change in average
annual rainfall over the last century. Its pattern of vegetation
has changed as a result of human impact through land settlement
and land use, exacerbated by hydrological changes in the river
system.
Our approach is to eschew the primordial view of nature.
For example, it makes no sense to ask what the "natural"
vegetative structure of the region may be. For one thing,
detailed records of the botanical history do not exist, nor are
there any scientific monographs, past or present, describing in
detail the natural boundary conditions of Barind ecology. As a
neglected zone in a poor developing country, the Barind appears
in the literature as an isolated backdrop, a contrast to better
endowed regions, or a backward irrelevance to central planners.
There is another reason why discussion of "natural"
vegetation is misguided. Local ecological conditions are the
multivariate result of past economic activities; class
differences in access to and use of land, trees and other
vegetation; and adaptation of particular plant species to micro
habitats. In discussing either historical ecology or
contemporary ecological formations, it is improper to talk about
a component due to "nature" and a separate component due to human
10
activity. Since our main concern is improving the conditions of
life for the Barind population, we must speak of a humanly
transformed nature which is exploited to serve particular ends.
Because class differences are embedded in relations of
exploitation, we must keep in mind that households of small farm
size are less able to create the products of nature and use them
for sustenance, while households of large farm size are able to
manipulate the social contract to maximize their share of
"nature's income", including biomass.
Thus, in reporting the survey data from our three study
sites, we will expect the pattern of vegetation (including
cultivated crops) to reflect the dual influences of geography and
farm size (as a surrogate for social class). Nature is
socialized to the extent that its products are incorporated into
the built human environment. Evidence suggests that flora are
maintained because of their adaptive importance in the
functioning of society. Both plants and crops are presumably
selected and cultivated according to rational principles of self-
interest from the perspective of different classes across
different environments.
Our three study sites, located in the thanas (counties)
of Nachole, Patnitola and Sibganj (all in the pre-19 8 5 Rajshahi
District), have been chosen so that we may understand the
diversity of ecological settings in the Barind region (see Map
1.1). The three sites lie along a transect that includes the
Barind and the alluvial floodplain near the Mahananda river.
Nachole, in Nawabganj District, represents the highland,
11
MAP-1.1
LOCATION MAP OF STUDY SITES
NAWABGANJ AND NAOGAON
DISTRICTS
STUDY MOUZAS - 1. Bimurshl (Sibgonj Upozila)
2- Maktopur (Nachole Upozila)
3- Bengdom (PotnitoloUpzik)
LEGEND
international Boundary" ---- * m.
District Boundary.-.-.----~" '-
Upozila Boundary-'---.........
District/ Upozila H.Q. -
Roads... - - -" ---.-
Railways.-. --.-..-.--.- __---,--
Rivers.--.-...-.-."..
W. Bengal
o 5 10Kmse.
12
undulating region of the Barind interior, where the problems of
seasonal drought and sparse vegetation are most severe. The
system of absentee landownership with widespread sharecropping is
predominant in Nachole and the surrounding areas.
Patnitola, our second site, is another Barind region
about 30 miles to the east of Nachole in Naogoan district,
differing in two major respects: its topography is even,
enabling more of the land to be used for cropping in average
rainfall years, and absentee landlordism is not a problem.
Intra-Barind variation in crop production, income, and survival
needs will be compared at these two sites.
Sibganj, our third site, represents a contrast to the
Barind locations since it is located in the alluvial floodplain
region adjacent to the Mahananda River, about 20 miles to the
west of Nachole. Sibganj and Nachole represent the two
contrasting zamins, or regions, of the old Malda district under
British dominion. Sibganj, as a non-Barind control site, affords
a meaningful contrast to the Barind in terms of cropping pattern,
botany, and topography. Despite their differences, these three
sites lie along a transect that bisects one of the driest regions
in Bangladesh. It is hoped that the comparison of these sites
will, therefore, contribute some insights into the dryland
problem in the country today.
Sibganj is distinguished from the Barind sites by
comparing the most common cropping patterns in each area. All
three of Bangladesh's seasonal rice crops are represented in the
region: aus (summer) rice is largely broadcast after early
monsoon rains in April or May and harvested in July-August. Aman
(winter) rice is normally seeded in June and transplanted in July
for November/December harvest. Boro (spring) rice is planted in
December/January and harvested in May. Rabi crops include wheat,
pulses, spices, oilseeds, and potato; they are planted in the
same general period as boro.
Sibganj is predominantly an aus-rabi crop region, while
Nachole and Patnitola are aman-growing areas with lesser
attention to aus and rabi, depending on the early monsoon rains
and access to irrigation, respectively.
The perspective of this study encompasses three sets of
issues related to the welfare condition of poor peasants in the
Barind:
First, the historical factors influencing the essential
needs of the peasantry. These include land tenure, the diversity
and economic share of crop production, cropping intensity, rural
energy, nutrition (animal as well as human), and income.
Second, the obstacles to improved human welfare. These
include natural factors, such as soils (declining fertility) and
a degraded water catchment system which permits considerable
runoff (not to mention the very low concentration of tubewells in
the region). The social factors include the limited production
frontiers of the big farmers, where income and social status are
poorly augmented through gains in land productivity compared to
non-food producing methods, as well as the poor peasants with
little incentive for innovation given the risks of a marginal
environment. There is also the bureaucratic and intellectual
14
framework of the research and planning establishments, which
affects the prospects for change by the set of assumptions
applied to a neglected zone. These may easily fit into
conventional paradigms applied to better endowed regions, and
therefore miss the mark.
The third welfare issue is the potential for change.
Aside from the obvious yet elusive halcyon of land reform, our
attention is directed to a set of micro adjustments which may
indeed improve the living condition of individual households yet
have the effect of increasing the efficiency of the present
exploitative system without altering the social contract at its
foundation. These adjustments might include:
1) strategies to increase the yield of cereal
crops by small amounts through mid-season
irrigation (where, say a ten percent increase
in production translates into an extra month's
nutrition for a calorie deficient household ...
an instance where a minor change renders a large
social impact on marginal households without
dependence on the market);
2) a social forestry program focussed on quick-
yielding species of bamboo to alleviate the fuel
crisis burdening the poor;
3) introduction of pulses to reduce protein defi-
ciency among the poor; and
4) retaining dung and rice straw on its land of
origin to sustain animal and soil nutrition.
15
Arguments in favor of these, and other, micro adjustments
are prohibitively strong, though difficult to implement within
the prevailing social system. Such arguments are also a
paradoxical exercise, because a set of micro changes dispersed in
space is not comparable to structural change or ecological
stability over time.
1.2 The Essential Argument of the Study
There are several contending views about the Barind, each
representing an implicit philosophy of development (or its
absence), which must be aired in order to understand the
particular claims of this study. Let us discuss three views
relating to soils, hydrology, and land tenure - as a means for
setting the stage to our approach.
The first proposition is that while the people of the
Barind are mostly poor, in apparent contradiction to the lushness
of the environment just before the harvest of the aman (winter
rice) crop, this is only an apparent contradiction. In fact, the
land is poor and not capable of providing adequately for people.
In this view, the heavy clayey soils of the Barind Tract are
unusually deficient in organic matter and severely limit crop
suitability. On the other hand, these soils are ideally suited
for transplanted rice cultivation on graduated slopes.
Therefore, the present one-crop rice regime in the dissected
Barind is an appropriate response to the environment faced by
local farmers. A few farmers, innovative or better endowed with
capital, may grow other crops under marginally profitable
16
conditions, but their behavior is exceptional and merely proves
the rule.
Stated differently, the Barind is an historical tragedy
yet, despite its extreme limitations, the Barind farming
population is well-adapted to its admittedly harsh environment
and is optimizing its resource base. This proposition invites us
to adopt a posture of philosophical ease toward the stagnancy of
the region, while retaining a rather romanticized picture of an
economizing peasantry. This position is favored by conservative
planners who maintain that neglected zones have been neglected
for good reasons, that intelligent peasants are doing the best
they can, and that greater payoffs to national accounts will
result from concentrating investment in better endowed regions.
Let us call this the "null" hypothesis. If true, little
intervention is required and policy should focus mainly on ways
to improve the yield of transplanted aman rice, hopefully
reducing yield variance across the region and within different
farm size classes to benefit poor farmers. The proponents of
this view might also concede a little attention to auxillary
services associated with the processing and marketing of rice to
create some off-season employment.
The second proposition is that lack of water availability
constrains crop production (both yields and area), particularly
outside of the kharif (monsoon) season, more than other factors.
It has been proposed by several institutions, including the
Bangladesh Agricultural Development Corporation (BADC), that a
massive deep tubewell program will provide sufficient water to
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open up the crop calendar and bring both direct and lasting
improvement to the farming people of the Barind. Identifying
water availability as the crucial determinant of endemic poverty,
this view holds that irrigation technology can intervene
independently of the social system and power relations to
transform production relations. Certain elements in the
technocratic bureaucracy, the donor community, and large
landholders in the region are supportive. However, proponents
express indifference to local methods of surface water
collection, especially the network of tanks.
This view is obviously ahistorical and ignores the social
distortions of large tubewell programs so copiously documented in
the Bangladeshi and other contexts. It is also curiously vague
in its claim, abstracted from the important technical question
whether the Barind, in whole or in part, is suited for widespread
groundwater exploitation. The higher land phases of the
dissected Barind are particularly problematic in this regard, not
only because of the poor synchronicity of the aquifer
conformation in relation to the undulating topographical surface,
but also because of the demonstrably marginal performance of
tubewells in low rainfall years in highland areas adjacent to
Nachole in the dissected Barind.
While the technical debate over groundwater potential is
beyond our scope, the plausibility of the proposition has yet to
be subjected to a salient test. A careful groundwater model,
coupled with a pilot study of experimental tubewells located in
all of the Barind's sub-regions and in all topographical phases
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over sufficient time to assess technical performance in both good
and bad rainfall regimes, is required.
This second proposition, which we may call the
"technology only" null hypothesis, has points of similarity and
difference with the first proposition. Both hypotheses take the
social system as given, impervious to change. The social system
is a static property outside production relations. Technology is
an exogenous factor, a kind of "deus ex machina" introduced
abruptly to transform tragedy into hopeful resolution. On the
other hand, the tubewell argument refuses to accept stagnancy as
an inevitable condition, unlike the original null hypothesis,
offering an infusion of foreign aid in the form of capital assets
as the engine of growth in a dormant region. The technical and
economic dependency of the region on borrowed technology and
imported capital is, however, judged to be necessary and
inevitable.
The third proposition holds that the system of land
tenure dominated by big landlords is the major obstacle to
development of the region in several ways. Land tenure has
exacerbated the regional tendency away from the sustenance of
basic needs through the concentration of land, wealth, nutrition
and energy in the hands of the rich, often leading to the
extraction of resources from the region.
The major landowners of the Barind, many of them
absentee, have no vested interest in protecting the land or its
tillers so long as an uninterrupted flow of surplus rice and a
reserve cadre of unemployed peasants provide the buttress to a
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profitable system of exploitation. As corollaries to this basic
pattern of neglect, the landlords have ceased to maintain common
property resources, such as roads, tanks, and drainage channels
which in earlier times placed some claim upon their attention,
and are usually uninterested in increasing crop intensity on
their land, especially land rented out to tenants. The function
of the landlords is basically extractive, not preservative. The
main extractive activities are the removal of sharecropped rice
and its by-products for private consumption, staggered market
sales to capture the profits of scarcity prices during the
"hunger" months (especially September and October), and the use
of surplus capital to diversify landlords' control over the local
economy.
Moreover, since tillers of the land are not decision-
makers about land use, there is a contradiction between the
production system and ecological stability, especially the
distribution of nutritional and biomass assets. The high rate of
profit accrued by big landlords assures the continuance of the
status quo, to the detriment of the land and the marginal farmers
who sharecrop it. Social control is reinforced through debt
relations with poor farmers.
Consequences of Landlordism
If big landlord domination is a more basic obstacle than
soil or water limitations, then three corollaries follow. First,
productive investment in fallow land or innovative crop
rotations, supported by well-designed crop trials, is unlikely to
materialize in the face of more lucrative opportunities for big
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landlords. The economic environment we are describing is semi-
feudal in character, which involves the generation of surplus
capital through low but relatively stable yields on large
holdings and maintaining peasant wages near the subsistence
floor. Surplus capital then provides the portfolio for
diversified investments in a mercantile capitalist mode, which
may include substantial control of the fertiliser and rice
processing trade, illegal purchases of land above the 100 bigha
(33.3 acre) legal limit, and barter transactions in the illegal
international trade market. This is especially true when land is
controlled by absentee landlords living near the Indian border.
The prevailing image of a static Barind must be replaced by a
dynamic framework where production is divorced from consumption,
organic composition of the land is undergoing exponential
decline, and the imperatives of trade subdue the prospects for
increasing land productivity.
Second, ecological stress in the Barind is likely to
increase because the pure tenants, owner-tenants, and landless
households will absorb the increasing pressures of nutritional,
biological and energy deficits. Big landlords, however, will
continue to squeeze the tenants so that their share will be
unaffected and their relative power augmented as the poor lose
grasp on their holdings.
Third, the role of the state must be evaluated carefully
for its contribution to both growth and equity in the region. If
the state merely subsidizes massive technology intervention
(e.g., a deep tubewell program), conceding its feasibility for
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the sake of argument, the domination of big landlords will likely
be strengthened for two reasons: subsidies represent transfer
payments to the rich, who have found it rather easy to manipulate
tubewell-based cooperatives to their advantage, and defacto
tubewell ownership affords an extraordinary opportunity to
control private access to groundwater rights, a public good of
critical importance in drought-prone regions. This is obviously
not an argument against tubewells per se, whose development in
technically "safe" hydrological zones could make substantial
progress in area and crop production possible in the winter
(rabi) season. Rather, it is a warning against a simplistic,
"magic bullet" approach that equates- increased production with
nutritional self-sufficiency for the Barind. Given the complex
social dynamics of the region, the question is "production for
whom?"
Our position agrees substantially with the proposition
that land tenure disrupts the production system by interrupting
the recycling of organic materials and capital, but we do not
deny the importance of soil and water limitations as well. We
maintain that there is potential for improvement but this is
generally not attainable for social and historical reasons.
Historical Ecology
We emphasize the historical approach because it allows us
to perceive the physical properties of the system, which appear
static to many observers, as a provisional end point along a
continuum, subject to further change. It allows us to see the
three main obstacles to progress - land deterioration, land
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tenure, and official neglect - as historically evolved into their
present form. And it allows us to understand how the poverty of
knowledge about the region and the absence of resources for its
recovery contribute to its actual poverty.
The concept of historical ecology is employed in this
study in order to understand the relation between different modes
of production and the natural world. Historical ecology insists
that an understanding of nature is essential to an understanding
of society. Taking into account the behavior of natural systems,
we are unlikely to fall into the trap of assuming that we can
simply override the past by infusing sufficient investment.
We maintain that nature is an integral of past social
interactions with its physical surroundings. In an obvious
sense, this means that the past is embodied in the present as
land use patterns, traces of botanical history and changes in
floral composition, the evolution of social relations, and in the
Barind case the reduction in diversity of means to satisfy
fundamental human needs.
Historical ecology also helps us to appreciate the
adaptation of the social system to ecological changes in the
Barind. These adaptations may be classified as "appropriate" and
"distorted".
An example of an "appropriate" adaptation is the mode of
rationality displayed by poor peasants settling in the Barind
since the later nineteenth century. Peasant behavior may be
described as "constrained rationality" in preserving the land as
best they can and maintaining a socialized botany and cropping
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system within shrinking boundary conditions of the ecosystem. We
will provide evidence for this constrained rationality in
chapters 3 (ecology) and 5 (land utilisation).
In Chapter 3, we report the results of a botanical survey
conducted at two of our study sites, Nachole and Sibganj, which
required an interpretation of the end uses of trees, shrubs, and
herbaceous grasses and their functional place in the local
economy. These end uses include human and animal nutrition,
medicinal drugs, fuel, wind breaks, fencing, erosion control,
soil binding, and shading. Through the persistence of certain
species, as documented from nineteenth century sources, and the
introduction of other species appropriate to xeric habitats, we
can observe how peasants adapt the local flora to the
requirements of a changing ecosystem. Both continuity and
diversity characterize the socialized natural environment.
Floral adaptation represents a micro-level distress response to
the shifting boundaries of the macro ecosystem. It becomes clear
that people moving into this climate have picked out plants which
are useful, resulting in a vegetative pattern sensitive to local
conditions, exaggerating them in a way, and choosing from among
plants which can be grown those which are best suited to human
needs.
In reporting the crop data in Chapter 5, we have observed
that farmers cultivate under uncertain rainfall conditions and
have limited possibilities for investment in land imposed by the
low budgets of poor cultivators and by the burden of
sharecroppers to bear all production costs. Therefore, they
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employ strategies designed to produce uniform, if low, yields for
cereal crops. Uniformity, however, must not be confused with
stability. This is a rational "survival mechanism" appropriate
to a stagnant economy, largely dependent on the aman crop for
calorie maintenance. As best we can tell, most farmers cannot
afford to purchase all their input needs from the market and must
therefore rely on their knowledge of farming operations to
produce the relatively uniform yield pattern we observe in the
study areas. Farmers exploit their knowledge of rainfall history
to decide on planting dates so as to minimize the crop water
budget for rainfed cereal crops; they exploit their own family
labor to its limit, and hire in resources (labor, plough, soil
nutrients) only as a last resort to break a critical obstacle to
the yield target they seek. Thus, in a marginal and uncertain
production environment, unsupported by modern irrigation
technology, most farmers employ compensatory decision-making to
achieve a nutritional target rather than maximizing production to
increase profits. Profits, we have shown, derive from the social
contract, not the production frontier.
Yet the rationality described here is highly constrained,
as illustrated by an example of a "distorted" adaptation to the
changing environment. Our expectation of the Barind is that a
pattern of diversity should be an important component because of
our understanding of ecological principles in the face of
uncertainty. In most dryland environments, with rainfall
concentrated over a few months, monocropping is avoided because
of its extreme vulnerability to crop loss due to drought, pest
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attack, and so on. Intercropping, crop rotation, fallow, and
other forms of cropping diversity are adopted as buffers against
environmental uncertainty.
Yet the history of the Barind indicates a retreat from
cropping diversity toward monocropping precisely when the
environment was beginning to dry out. The only logical
explanation is that crop diversity, the main method of risk
aversion for poor peasants in drylands, was denied to the tillers
by the interests of big landlords, who organized the production
of aman rice to satisfy the rice markets along the Mahananda and
up the Ganges. Hunter (1876) notes that the Barendra rice was
highly prized for its taste and fetched high prices in the big
rice markets of Rohanpur and Godagari. Other crops were
gradually abandoned as unprofitable, and it became commonplace to
see the Barind as a restricted one-crop region. This is a
classic case of how a social obstacle becomes reified into a
"natural" constraint.
Historical ecology also permits us to observe that
aspects of nature have different sensitivities to human activity,
with different characteristic response times. You might, for
example, have a soil profile reflecting present use for grains
and a hydrology reflecting past use of timber or low canopy
forest. In the Barind, the complaints about declining soil
fertility first appear in the reports of the nineteen-twenties,
forty years after the region's resettlement began. But because
there was still unsettled "waste land", so-called, and the
population pressure of the draught animals not yet severe
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(grazing land was still adequate), it was possible for the
Gazetteers to dismiss the evidence as the chronic complaints of a
nay-saying peasantry or an isolated instance of distress noise.
We can now see these reports as an early marker of a
maturing environmental crisis, with other impacts emerging over
time to impede the struggle for survival. These impacts, with
delayed response times, include the long-term impact of mono-
cropping on soils; the re-filling of irrigation tanks on khas
(public) land by big landlords eager to extend landholdings
despite the drying effect; the gradual inclusion of rice straw in
the barga (sharecrop) contract on a half-share basis leading to
its removal from land of origin and often nitrogen depletion in
the region accompanied by a decline in nutritional status and
health profile of animals dependent on straw; and lastly, the
diversion of cowdung away from manuring to fuel uses as the
energy crises deepened. The social disorientation of nature is a
staggered hierarchy of interactive effects.
These insights help us to avoid falling into the
seductive trap implied by the null hypothesis described earlier,
namely that the present system represents equilibrium where
society and nature are mutually reinforcing each other. The
population does endure in a kind of rational equilibrium with its
environment, to the limited degree that some farmers exercise
control over land use and its products, but it is the kind of
equilibrium that is only rational in relation to boundary
conditions that evolved and persist. This equilibrium is
deceptive, moreover, and unlikely to endure, since the aggregate
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of individual rationalities is contributing to the collective
irrationality of a degraded environment. The extractive
compulsions of the social system undermine stability of the
natural system.
We judge the two null hypotheses to be less than
illuminating on the central questions raised in the study. Are
the crops grown in the Barind suitable to people's needs? Do
natural limitations proscribe crop selection to the present
production framework? If not, why are people growing these
crops? Has human welfare declined over time, and why? Would new
technology lead to nutritional self-sufficiency in the region
across social class and space, or merely widen the rift between
rich and poor? If production gains had the effect of increasing
relative or absolute poverty, would we deem such technology
inappropriate? What would a progressive farming systems research
strategy look like, once the critical distress nodes in the
social network have been identified? Can we articulate and
justify the intellectual framework of research? Is development
planning for neglected zones capable of addressing long-term
sustainability of the farming system or merely transferring
capital? Will planning and research be able to break the
inertial bias, in the past, toward big landlord interests?
The first hypothesis, which argued that poor soils yield
low production and poor nutrition, ignores the social pressures
on the land and its products. Barind soils are deficient in
organic matter and certain nutrients, as indicated by soils
analysis reported in the epilogue. Research institutes may be
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inclined to ignore the organic matter and soil rehabilitation
problems because of the social obstacles preventing the recycling
of organic materials. In theory, it is possible to initiate a
soil rehabitation program by ensuring that tenants retain their
rice straw, mixed with cowdung for traditional manuring. If
husks are milled, the residues must be recycled. If the fuel
demand for dung drives the price up, a system for producing fuel
crops (e.g., social forestry, extensive homestead bamboo
thickets), might relieve the pressure. Alleviating the pressure
of fuel demand on soil organic matter might also benefit the
water-holding capacity of soils and reduce droughtiness. These
are qualitative assertions which must be supported by extensive
research. The suggestion here is that such research, appropriate
for a farming systems model, induces discomfort because the
knowledge generated implies intervention into the social
contract. Since other, non-invasive, methods are judged
too expensive, the appeal of the null hypothesis becomes self-
evident.
The second hypothesis, that irrigation technology is the
answer, ignores not only the equity and aquifer problems, but
also the social history of water management in the region. The
important hydrological question is why seasonal aridity has
emerged as a critical constraint in a region benefitted by well
over one meter of annual rainfall. The shortage of water is a
paradox, one of several incipient in the Barind. The rainfall
levels are not typical of an arid region. The Barind is dry part
of the year, and soils lack the water-holding capacity to carry
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over from wet to dry phases. Sparse vegetation influences, and
is influenced by, this inability to retain moisture. There are
dryland regions in other parts of the world, where the bimodal
rainfall distribution is prevalent, that have adopted successful
water catchment systems for year-round cropping. So to some
extent, engineering can provide a mediation, shaping the Barind
slopes for efficient water collection. There are formidable
problems in the social organization of water catchments, as
documented by ICRISAT on semi-arid zones. We point out three
indicative problems:
1) Water management sometimes falls into the
hands of exploiters, so a natural resource
becomes a monopolized commodity. A similar
pattern has been noted with deep tubewell
schemes.
2) Over-exploitation is a danger unless water
management is part of a balanced system.
3) There are considerable energy costs in con-
touring the landscape to centralize the resource,
which must be balanced against putative benefits.
Recent cautionary tales about large tank schemes
in Karnataka, India, bear inspection on this point.
An alternative strategy must combine engineering with a program
to increase the water-holding capacity of soils.
The history of water management in the Barind bears
future inspection. The terracing of Barind slopes, before and
after the turn of the century, required the massive and enduring
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organization of the labor force and was designed to assure an
adequate aman harvest. The opportunity cost of exclusive
dependence on terracing was the failure to develop run-off
conservation capability and erosion control. We were unable to
verify accounts from local farmers about several Barind projects
that surrendered on the planners' table. Reportedly, a large
village tank scheme was to be established in Nachole, during the
Basic Democracies period (c.1965) of the Ayub Khan regime, in
order to revive the ancient system of annual irrigation. Also, a
massive canal - cum- drainage scheme linking Amnura to Nawabganj
was allegedly considered during the late sixties to capture run-
off and open the western Barind to extensive rabi cropping.
Local historians might explore this vein of land use history to
the benefit of future planners.
1.3 Structure of the Report
The study is organized sequentially to elucidate four
topics essential to a progressive planning agenda:
* historical origins of the resettled Barind since
the mid-nineteenth century (chapters 1-3);
* land operation and the political economy of the
Barind today (chapters 4-6);
e impact of the political economy on human welfare
and survival issues (Chapter 7);
* what to do? This includes a socio-ecological model
of the system, plus a research and planning framework
(Chapter 8).
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1.3.1 Historical Origins
A series of accounts have been consulted to reconstruct
the history of land settlement and land use in the Barind,
principally: A.J. Colebrooke, Remarks on the Husbandry and
Internal Commerce of Bengal (1804); Buchanan Hamilton (a.k.a.
Francis Buchanan) published under the name M. Martin, History,
Topography, and Antiquities of Eastern India. Volume II, Book
III. District of Dinajpur (1838); W.W. Hunter, Statistical
Account of Bengal (20 Vols.), esp. Malda (Vol. 7), Rajshahi (Vol.
8); District Gazetteers of Malda (1918, 1969) and Rajshahi (1916,
1976); the Survey and Settlement Reports of Maldah (1928-35) and
Rajshahi (1912-22); and various Censuses of Bengal from 1881 to
1931. Several maps of the Barind from historical sources are
placed in Appendix 2 for reference.
Noone has even confused the Barind Tract with the Garden
of Eden. Its heyday as a settled region was during the Gaur
period, when large holdings were cultivated with an extensive
system of rectangular tanks, some of them very large, as in
Gajole (Hunter 1876, VII, 51-66). This must have involved a
considerable engineering achievement. At the time of Francis
Buchanan's Survey (1809-16), the northeast terrain of the Barind
in (then) Dinajpur district, which included parts of contemporary
Malda and Rajshahi districts, was intensely cultivated while the
western Barind was much less so. It made sense to settle the
level portions first, while the undulating jungle region to the
south was largely abandoned until the 18 8 0 's when the British
induced tribal labor to enter and clear the western region.
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In his Settlement Report for Malda (1928-35), M.0. Carter
provides a useful perspective on Barind history:
"There can be little doubt that during the time
of the Moghul Empire (the Barind) was thickly
populated and prosperous. It lay within a day's
journey of the capitals of Gaur and Pandua and its
inhabitants must have had frequent intercourse with
those cities. The brick remains which are found
scattered all over it indicate that there must have
been many masonry buildings, while the large number
of tanks, now for most part silted up, testify from
their situation that a system of irrigation was in
force. Frequently, one finds a large tank near the
top of a slope, with a series of tanks at lower levels,
so arranged that water could be stored and transmitted
to the fields" (Carter, 1928:2).
After the decay of Gaur, the capital was removed to
Murshidabad, and the Barind must have gradually became depopu-
lated and overgrown with jungle. By the time of the revenue
survey (1848), much of the northern portion was covered with
forest and jungle, though the southern portion was largely under
cultivation.
Hunter (1876, VII), who based his account on the
Collector's report of 1870, wrote that "on the higher ground
which gradually slopes from the rivers to the jungle of the
interior, crops of rabi or transplanted winter rice are grown,
and some efforts are being made to reclaim the borders of the
jungle." But Hunter notes that reclamation was slow and
difficult because of the "ravages of wild beasts of all kinds",
and a scanty population. He described the jungle conditions as
follows:
"The remainder of this tract of country, down to the
borders of the low-lying land along the rivers, is
entirely occupied with thorny tree jungle called
Katal. There are no large forests, but a continuous
spread of jungly swamp, broken in upon by narrow steep
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nalas, and very thinly populated. The whole of this
tract is generally known as Katal...."
After Hunter's account, Santal tribals migrated east from
Bihar and Santal Parganas and settled in the Barind. Carter
comments (1928:2): "They cleared the jungles, terraced the
slopes and made the land fit for cultivation of winter rice.
Today the whole tract is under cultivation with the exception of
parts of the valleys down which flow the Tangan and Purnabhaba
rivers.... Cultivation is extending in these valleys but
portions are still covered with coarse grass, hijol trees and
wild rose bushes."
Carter's account leaves no doubt that the settled western
Barind, by the mid-nineteen thirties, had reached a state
recognizable to contemporary travelers in the winter season.
"The country is high, open and undulating, seamed with
small watercourses in the valleys, and practically
devoid of shade, except for the village sites and
small patches of sal forest here and there.... The
villages consist for the most part of small hamlets,
in many cases comprising only a few scattered home-
steads clustering at the top of an undulation....
During the hot weather the Barind is an inhospitable
area for the touring officer. The ground is baked
hard as iron, drinking water is scarce, there are prac-
tically no roads, and as one moves across the country,
the eye is met by a seemingly endless series of
terraced slopes, devoid of any crop, and quivering
under the heat of the sun. In autumn the same country
is a green expanse of winter rice".
So the Barind has been seen as a problematic environment,
requiring special care with irrigation works to provide
sustainable living. Diversity of cropping has long been linked
to the construction, desilting and maintenance of irrigation
tanks. Francis Buchanan complained that the Barind's potential
for crop growth was greater than practiced, for he observed that
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Barind soils were "in general remarkably rich, while in its
present state the value of its produce is very small...." (Martin
1838, 11:586); from observation of scattered farms, he concluded
the Barind was suitable for growing pulses, cereals, vegetables
and cash crops (he mentions mulberry and cotton), but much of the
land was restricted to transplanted rice. Buchanan noted that
the older irrigation system was partly in disarray, landlords
failing to desilt and rehabilitate tanks regularly as before.
From this he inferred that the eighteenth century Barind was
better organized, settled and cropped because it was better
irrigated.
Buchanan provides no evidence that terracing of western
slopes occurred by the early nineteenth century. On the
contrary, people went to "extraordinary lengths" to level land
for cultivation of transplanted rice. The first mention of
terracing we could find is from the Bengal and Agra Annual Guide
and Gazetteer in the 1840's (1841, 11:258), referring to that
portion of the western Barind located in the northwestern corner
of Rajshahi district:
"The country is called Burrind, and here the face of
the country has an undulating appearance.... The
slopes and intervening vallies are formed into
terraces for the cultivation of oa (transplanted
aman - ed.) rice. This quarter of the district -
save that part of it which borders on the river,
is free from the inundation which almost entirely
floods the country in other directions in the rainy
season
The Gazetteer notes that "ropa" rice is the staple where
the distinctive clayey soil "red and gravelly" abounds "within
the limits of the thanas Godagari, Tanore and Manda", i.e., the
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western Barind. Both terracing and tank irrigation were needed
to assure a good rice crop.
"Ropa is raised from nursery transplantations in the
Burrind country. It is cultivated in terraces on
the hill sides and vallies in July and August, and
cut in November and December. When the season is
a dry one, irrigation is required: the water is
raised by manual labor from neighbouring tanks,
jheels, or streams, and where it can be done, water
is also obtained by turning small streams".
Boro (spring) rice is the other crop that was extensively grown
with tank irrigation and near streams in the 1840's.
So by mid-century, the level portions of the northeast
terrain in Dinajpur had already been settled and cropped
(Buchanan), and part of the undulating Barind to the south (in
more advanced Rajshahi) had been terraced. Attempts to level the
slopes in some places were not continued. This left the
remainder of the western Barind, largely the eastern zamin
(region) of Malda stretching from the Mahananda river to the
Bogra border, to be cleared and settled by the arduous efforts of
imported tribal labor during the last quarter of the century.
During Hunter's time (the 1870's), the task had barely begun, and
the population was largely seasqnal and migratory. This dynamic
flux continued well into the twentieth century until Carter
reported in the Malda settlement report that only the valleys
between the Tangan and Purnabhaba rivers remained in a
"primitive" low scrub jungle state.
Let us renew briefly other historical developments in the
Barind relevant to our study:
* migration and land reclamation,
e interface among ecology, land use and public health,
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* land tenure, debt, and the labor process,
0 welfare issues.
Land and Migration
As mentioned, migration of Santals and other tribals into
the Barind began in the 1880's on a large scale. During the
fifty year period between the 1881 and 1931 censuses, the Barind
thanas grew more rapidly in population than other areas in
northern Bengal, second only to the agricultural and industrial
centers in east and southeast Bengal for the undivided province.
The principal force behind this land expansion - migration - was
motivated by the presence of unclaimed land in eastern Bengal,
particularly the northeast, whereas shrinking opportunities and
habitual conflicts between tribals and the British administration
induced their movement out of western Bengal.
The British motivation to extend cultivation was
tripartite: to extend social control, increase production and
land revenue, and integrate market activity on a regional basis.
The British motivation dominated, of course, but with
contradictory results. The influx of cheap tribal labor power
solved the immediate problem of land reclamation, which for a
time solved the main problem of the tribals as well. But the
instruments of social control and market power required the
phasing out of tribal settlement on the land, since the tribals
were oriented toward subsistence needs rather than the export
grain markets which Barendra was destined to serve. This policy
effected untoward results. Land reclamation in Malda and
elsewhere in the north was accompanied by large engineering
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projects, including railway construction and river embarkments,
to integrate atomistic markets, reduce dependence on poor (and
only seasonal) road communication and moderate flood levels for
cash crop and transplanted rice production.
Ecology and Health
However, a different "law of motion" was at work. The
river embankments and raised arteries for the railways
interrupted the annual overflows from engorged rivers and dried
up many drainage channels, formerly rivulets (khals) which
distributed water and fish reservoirs into the interior.
Tributaries of the rivers were in turn reduced to drainage
channels, with siltation clogging the natural movement of
Himalayan glacial flows towards the southern confluence of the
great rivers, the Brahmaputra and the Ganges (known as the Padma
in Bengal). The great Chalan Beel, an immense depression of
legendary fertility, just to the north of the Great Rivers
junction, had traditionally been repository of southern siltation
flows while supporting an intricate network of irrigation
channels and a richly diversified cropping system admired by
chroniclers familiar with the normal deprivations of the Indian
subcontinent west of Bengal. By Hunter's time, the moribund
state of the northern tributaries and the clogging of the Chalan
Beel were of growing concern; in modern times its declining
fertility has caused additional anxiety.
One consequence of this hydrological decadence was the
proliferation of shallow spill pools, defunct drainage channels,
and virulent marshes which provided ideal reservoirs for the
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reproduction of anopheles' species leading to outbreaks of
malaria. The region suffered from both pockets of
hyperendemicity and pandemic occurrence of a more chronic,
diffuse sort. In particular, pandemic malaria, aided by the
seasonal pattern of migration in both directions, was spread via
an infected, increasingly debilitated, labor force along a north-
west axis. The colossal mortality of the "Burdwan fever", as it
was called, raised parallels to the great famines of the 1770s
and 1 8 60s. Added to the structural conflicts between landlords
and sharecroppers, which inspired reflexive and oppressive
intervention by government, the consequence for northern and
central Bengal (especially Jessore) was that the settling of
fallow lands led to an unsettled agriculture for decades.
Since the malaria epidemic arose from the decline of
severe flooding in lowland areas, the elevated, well-drained
Barind appeared to escape the disaster for some time and its
ancient reputation as an unusually healthful region permitted the
population to expand out of all proportion to adjacent regions.
Prosperous areas, like Natore east of Rajshahi, were devastated
by malaria, and many landlords shifted their interest and
laborers to the newly cleared Barind where cultivation was less
hazardous. But eventually the fever spread to the interior of
the Barind, as reported in the Rajshahi and Malda Gazetteers of
the 1910-1920 period. The expansion of the population and labor
force in the south and east of Bengal (Dhaka and Comilla
especially), which were little affected by the fever epidemic,
contributed to their relative prosperity as Bengal entered the
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modern world. A pattern of uneven development, with the north
remaining relatively backward, was a probable though uninten-
tional by- product of colonial policy, which viewed engineering
on a large scale, both of nature and the labor force, as the
catalyst for modernization.
Land Tenure and the Labor Process
The Barind today features a mixed holding system of
absentee landlords, owner-cultivators, and owner-cum-tenants,
with a sizeable landless labor class. In the nineteenth century,
there was no landless labor class to speak of, nor were there
small freeholders operating their own land to meet household
needs. Most of the peasants were tenants (raiyats) either with
occupancy rights that were transferrable or without those rights
(tenants-at-will).
In the early days of resettlement, newcomers were given
"rasadi" tenures on spare land in the Barind, a means of
attracting settlers: no rent for some years, then progressively
increased after land was settled and cultivated. Zemindars and
landlords gave other concessions to seasonal cultivators, who
were not permanent settlers, i.e., charging rent only for that
portion of the total tenure cultivated in a particular year or
season. Hunter (1876) tells us that in Malda most tillers were
tenants-at-will but enhancement of rent was rare, because labor
scarcity was a chronic problem. This shortage was acute for the
aman harvest, when gangs of laborers (krishans) were recruited
from distant districts. A similar system, known as "zeen",
operates today. Interestingly, krishans received higher wages in
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the 1880's, in the form of a specified share of production (three
maunds out of every twenty of harvested paddy), than they do in
the 1980's (3 out of 23). One maund equals approximately 82
pounds.
Several other features have changed over the last
century. The adhiar ("half-share") or barga tenure has become
the dominant system of sharecropping in the Barind. In Hunter's
time, barga was "a lease of a peculiar kind" (Hunter 1876,
VIII:72), usually a short-term agreement between the raiyat and
his sub-tenant to handle a part of his holding. Several of the
reports indicate how profitable the barga tenure has been for
landlords compared to other forms of land leasing.
The evolution of barga's status illustrates the shifting
power relations as the Barind became a settled region. During
the resettlement of Malda, the barga system required the landlord
to supply seed and other expenses, as an enticement to
prospective settlers in exchange for his half-share of the output
(Hunter 1876, VII:82). But by 1918, barga was one of the most
popular tenures and the tenant paid all the input costs. This
complete reversal of terms indicates the burgeoning power of
landlords. In some cases, landlords paid some or all input
costs, but insisted on a more favorable tenure called "trikhati"
whereby he received two-thirds (Malda Gazetteer 1918). Note that
input cost sharing has always been rare, and the struggle for
output share has been sensitive to labor scarcity or abundance.
Peasant struggles in Bengal - long before the militant Tebhaga
peasant movement of the forties - have been called the "battle of
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the thirds", because peasants claim that one-third of the output
should go to the tenant and landlord each, with the final third
to the input provider. Since tenants usually pay for inputs,
this would represent a radical redistribution of wealth. Nowhere
have such hopes been realized in Bangladesh.
By 1928, tenant-landlord conflict was prevalent over
several issues: illegal taxes (abwabs) extorted from tenants,
inaccurate land measurements to enhance rent, usurious interest
rates on loans, and failure to give rent receipts. In Malda,
most of the malpractices occurred in the Barind (Settlement
Report, 1928-35). The Malda Settlement Report (1928) notes that
the largest holdings in the district were controlled by occupancy
raiyats in the recently reclaimed Barind zones (Nachole, Gajole,
and Habibpur).
The basic trend since the twenties has been the shift of
power from zemindars and mahajans (traditional money lenders) to
big farmers functioning as landlords and rice traders. Domestic
and international economic forces precipitated this trend. Rich
farmers had begun to replace the zemindars as the elite class
early in the century, but especially after World War I. Up to
the world depression of the late twenties, an increasing trend in
food prices, wages, and incomes derived from agriculture meant
improved welfare for the better-off classes, though the increased
income of agricultural laborers was offset by increased prices.
The traditional middle class, the bhadralok, largely employed in
public service, were hurt by the secular trend of price increases
for essential goods.
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The impact of the depression was severely felt in the
domestic economy. For our purposes, one development was
important. Domestic prices declined sharply, contracting both
production and available capital for land investment. Mahajans,
the traditional moneylending class, were faced with increasing
prospects of unpaid debts and were unwilling either to risk
further capital or to accept land mortgages via the depressed
land market. Rich farmers took advantage, accepted transfer of
debts and the appended mortgages, and in time effected the
transfer of holdings, a parcel at a time, to the point of
widening stratification in rural society. In jute-growing areas
outside the Barind, this trend was especially stark; jute growers
were most vulnerable because of plunging world prices for
Bengal's most important export crop. This transfer of lending
power led to the decline of the mahajans and growth of the
landless poor, residues of new power relations.
In the 1920's, the majority of sharecropper rents in
Malda and other northern districts were still fixed by contracts.
But as the economy recovered from the depression, produce rents
especially barga began to predominate as they do today. As food
prices and price variance increased with the recovery, produce
rents were more attractive because profits could be captured by
both trends. The dual interests of land transfer and price-
sensitive profits fueled the growth of a rich trading class of
rural origins.
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Welfare Issues
The Barind has long been subject to the interests of big
landlords, often absentee (Hunter estimates that one-fourth of
Rajshahi and five-eights of Malda were owned by absentees in the
1870's), which included sizeable rice exports to Bihar and
Calcutta. The exports were derived solely from the aman
haimantik or winter rice crop. But the increased importance of
market power, as modernization entered the rural economy,
introduced a new source of vulnerability for the food economy and
the poor classes.
The Barind is vulnerable to famine when drought harms the
aman harvest, which sustains the peasantry for better or worse.
Historically, the role of famine has been to loosen the ties of
poor peasants to their holdings. The 1874 Bengal famine, caused
by drought in the Barind and elsewhere, allowed moneylenders to
reap great profits and impelled occupancy raiyats to become
adhiars (sub-tenants on a produce share) to their own land,
especially in the Barind (Hunter 1876, VII:42).
The food economy of the region was protected by
mechanisms of compensatory redress in the face of natural
calamity. "There is a saying"1 , writes Carter in 1935, "that
Malda can never starve, it lies between the Rahr and the Barind.
The meaning is that the difference in physical features between
the two halves of the district makes in unlikely there will be a
simultaneous failure of crops." (Malda Settlement Report, 1928-
35:10-11). The Rahr, or western zamin of Malda where Sibganj is
located, was and is seasonally flooded in such a manner that aman
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cultivation is risky, hence an aus rice - rabi crop pattern is
common, while the eastern zamin (i.e., western Barind) was an
aman region vulnerable to drought. Floods affected the west but
often helped the dry Barind, as indeed happened in 1984 when
excessive flooding harmed some low-lying regions of Bengal but
resulted in good crops in the highland Barind. So Carter's
observation that "the conditions adversely affecting one side of
the district cause little damage as a rule to the other" has been
very largely true.
Another form of compensation was the mobility of food
markets from other districts during the period when tribal labor
was expanding production. The Santals migrated from western
districts of Bengal that were marginal, difficult lands in terms
of soils, topography and rainfall. They had been accustomed to
growing maize, drought-tolerant cereals and pulses. When they
migrated to Malda, they settled in the Barind with the customary
reticence of a displaced people secundered to an unfavorable
niche; they grew aman rice and traded with tribal maize-growers
in the diara region of the Ganges. The Malda Gazetteer (1916)
reports that during the dry season cart caravans filled with
maize and mashkalai (black gram, a favorite pulse used for dal)
would move from the diara to the large Barind rice markets like
Godagari for spirited trade in a festival atmosphere.
With the partition of India in 1947, the western region
of Malda remained in India, with the western Barind (i.e.,
eastern Malda) located in East Pakistan. Moreover, tribal
intercourse in food markets largely disappeared, and tribal
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people gradually migrated back to West Bengal on the Indian side,
replaced gradually by poor Muslim cultivators from both West and
East Bengal. The modes of compensation, intended to restrain the
centrifugal forces in the region, were now dismantled.
The pressures of population growth and scarcity of
resources were now reflected in market forces. As the poorer
tenants were squeezed out of the land market, more households
became dependent on daily labor and the rice market for survival.
The debt burden of poor households appears to have grown, not a
factor a century ago, according to Hunter, much more so today.
Wages, in terms of the ability to purchase enough rice to meet
household calorie needs, have declined since the 1920's. Other
welfare indicators include:
" general decline in diversification of the diet,
reflecting a lower standard of nutrition for the
average cultivator since the 1870's;
e decline in rice yields, even though manure, urea,
and irrigation are applied today in a manner that
formerly applied only to cash crops (Hunter states
that manure was applied only to mulberry and indigo);
* since the twenties, landlords have become conscious
of the market value of trees and rice straw. Land-
lord ownership of biomass assets has been protected
in sharecrop contracts, and repeatedly defended in
courts, to reflect their scarcity value (Malda
Gazetteer, 1918:59).
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In a general sense, the old system had supple resilience
that buffered the poor to some degree against the extortions of
the zemindars and maliks (big landlords). But the new class of
dominant rich farmers has found interesting ways to commoditize
nature while separating their mandate from any obligation to
protect what used to be called common property resources.
1.3.2 Land Operation and the Political Economy of the
Barind Today:
Our analysis of the current Barind situation involved a
village level survey in two Barind sites and one non-Barind
(alluvial) site. The methodology of the survey is described in
Section 1.4. This is a summary of the main findings on land
operations and welfare issues within the study areas. Nachole
(dissected Barind) and Sibganj (alluvial) are subjected to the
interests of big landlords, each having a large proportion of
landless households. Patnitola (level Barind) is better
distributed by farm size with better access to resources.
Household Ownership: Land, gardens, trees, tanks, and
cattle are highly stratified by farm size class, but
environmental variance plays some part as well. A chi-square
test of independence in tree ownership, for example, showed about
half the variance each was explained by farm size and location.
Big landlords control most of the mango gardens in Sibganj and
tanks in Nachole (appropriate to each environment). The cropping
patterns were consistent with earlier times: Sibganj grows aus
and a variety of rabi crops and the Barind sites grow aman, some
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rabi, and more aus than expected, partly because it was a high
rainfall year.
Social Botany: A botanical survey was carried out in
Nachole and Sibganj, two contrasting environments: vegetatian is
denser and more widely dispersed in Sibanj, clustered and sparse
in Nachole. A small number of xeric and hydrophytic species were
exclusive to Nachole and Sibganj, respectively. A large
percentage of trees and shrubs are used for social needs: fuel,
erosion control, medicine and shade, especially.
Constrained Rationality in Decision-Making:
Our conclusion is that peasants' rationality is already
nearly optimal in their manipulation of the environment. Modern
methods are not used by most farmers to expand production,
instead traditional knowledge of rainfall patterns and the
careful allocation of animal and human labor power are means of
assuring an adequate yield. These are modes of compensation
against environmental risks to achieve minimum household needs.
Farmers, along the transect that connects our study
sites, use different planting dates, especially for aus rice and
rabi crops like wheat, compared to less dry regions like southern
Rajshahi (50 miles away). The farmers in our study area plant
rabi crops earlier and aus rice later than farmers in adjacent
areas because of different expectations of rainfall in relation
to crop water requirements. Coefficient of variation analysis of
21 year rainfall data supports the appropriateness of these
planting dates. The study sites along the transect represent a
regional difference in this regard. Moreover, inter-site
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variation in planting dates is also meaningful in equalizing crop
water budgets for farmers within the region. Farmers plant when
they do to minimize the risk of crop loss and produce a minimum
nutrition level subject to the constraints of their rainwater
budget. The first, and most important, use of compensatory
inputs to stabilize production is farmers' folk wisdom about
hydrological conditions.
The second instance of compensatory inputs is the hiring
in of animal power and human labor to break production
bottlenecks encountered in specific crop operations. For
example, data show that land preparation for aus planting and
labor scarcity for the aman harvest are critical constraints to
stable production of the most important subsistence crops in the
region. This matches intuitive perceptions. Aus rice seed is
broadcast at the beginning of the rains, when ploughing is
arduous in the rock-hard Barind soils and "false" rains
(insufficient to assure seed germination) are quite common.
Virtually all Barind land is aman planted and the harvest
requires an organized hiring-in of migrant labor from districts
as distant as Faridpur in the south.
A set of crop yield regressions on the important cereal
crops - aus (summer) rice, aman (winter) rice, boro (spring)
rice, and wheat - did not show any significant relationships for
urea or irrigation, contrary to conventional assumptions.
Significant regressions included the number of plough days used
in land preparation for aus seeding, the number of hired labor
days for aman and wheat, and the taka cost of insecticides for
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HYV rice. Farmers exploit their own household labor up to its
limits, and hire in only the most essential resources within
severely constrained household budgets. The coefficients of
variation for inputs are consistently higher than the CVs for
crop yield for all four cereal crops, suggesting a complex
pattern of hidden variation producing relative uniformity of crop
yield across farm size and location. Uniformity, however, must
not be confused with stability, for reasons cited earlier in the
chapter. Farmers are providing what the land requires, within
their means, so variance in input is greater than variance in
output.
The concept of compensatory inputs may be an important
one in analyzing marginal production zones. People enhance those
aspects of nature which finely tune their adaptation to
particular places ("social botany") and diminish those aspects of
natural variation which interfere with production of their
subsistence assets (rainfed cereals). We know little about the
precise circumstances of production which necessitate these
compensatory movements; but the differences themselves result in
producing essentially uniform yields. Though the production
functions appear flat, they reflect compensatory responses among
farm classes of radically uneven endowments. Much analysis in
development work is conducted under the homogenizing influence of
irrigation, where steeper slopes in production functions and
yield variation reflect differences in input levels in a uniform
production environment. A very different perspective is needed
for rainfed zones.
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Our paradigm is unusual and may be illustrated by a
medical analogy. Consider the role of insulin in diabetes. Let
the blood sugar level represent crop yield, the variable of
interest. We want to find out if the insulin level is related to
the blood sugar level. If several people eat more sugar, the
body's blood sugar level will rise and the body will bring out
more insulin. The result is that their blood sugar level is the
same as it was before. Everyone has a blood sugar level of, say,
index 100, but some ingest more sugar than others and this is
compensated by a higher production of insulin. Certain
individuals are genetically predisposed, like "socially disposed"
poor farmers, to wildly fluctuating levels around the index, and
they "hire in" insulin resources as a stabilizing stimulus. The
statistician would say there is no relation between blood sugar
and insulin, but that is wrong. The usual linear techinques
simply fail to identify the pattern of hidden variance.
So we have a picture of a cautiously productive, not
profit maximizing, peasantry making rational use of limited
technology within oppressive constraints. The sharecropping
contract is an important constraint influencing the separation of
nutrition and energy production from use, against which little
compensatory movement is possible without structural reform.
1.3.3 Impact on Welfare and Survival Issues
Our study makes observations on four welfare issues:
human and animal nutrition, energy use, and the allocation of
household labor (especially women and children) to meet survival
needs. The findings are:
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e close correspondence between farm size class and
nutritional level. Protein and caloric deficits
usually coincide in poor households. The estimated
class difference in months of calorie requirement met
from household production varies by an order of
magnitude, roughly four months for a poor landless
household to 40 months for a big farmer. Ample
storage of grains and the leisure to stagger market
sales through the location-specific "hunger months"
(i.e., before the aus or aman harvest, depending on
the region) afford the rich control of the rice trade
and its considerable profits. Price variance for
"clean" (parboiled) rice or chaal is at least 50 per-
cent in a normal year. For the poor, distress sales
at floor harvest prices are necessary to pay debts,
purchase household necessities and replace agri-
cultural implements. Paddy purchases during
hunger months deepen the debt cycle or require
sale of essential assets. Off-season employment is
generally inadequate to feed poor families. Wheat
is a significant factor in calorie consumption of
the poor, more so than wheat production would predict,
suggesting that food for work programs and/or black
market sales are reaching their intended target to
some extent;
e animal nutrition follows closely the pattern of
human nutrition. The age distribution of cattle
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ownership shows that an older group is owned by
poor farmers, implying that the ability to re-
produce and maintain adequate draught power is class-
sensitive;
* energy use, in this context, is related to the par-
boiling of paddy and daily preparation of cooked
rice. Energy use is clearly stratified by farm size.
Ownership of fuel-producing assets (land, cattle,
trees) is highly stratified, plus the barga contract
necessitates the removal of a portion of dung and
straw from the tiller's land. The resultant crisis in
access to fuel and water, especially in droughty
Nachole, requires women and children to spend a large
proportion of the work day in foraging activities.
The poor spend less time in household activities, in-
cluding child and animal care - and poor children
less time in school than other classes. Rice mills
in Nachole presage a new trend in landlord-dominated
areas, to capitalize the rice processing trade
traditionally allocated to female household labor
(using hand-pounded devices called dhekisl, reducing
off season employment opportunities for the
poor even further.
1.3.4 Elements of a Research and Planning Framework
Research has two goals: understanding of the world and
prescription for future action. This study is about
understanding a small corner of the world, how it works and how
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it came to work that way. Inevitably, understanding and
prescription intermingle in the drawing room of policy. What
follows, in the final chapter, is nothing so hard and fast as a
"policy statement", given the absence of time- series data,
indeed almost total ignorance about trends in the Barind. The
attempt here is to develop a qualitative model that can study the
interaction of key variables involving production, consumption,
exchange and welfare indicators. This model employs loop
analysis, an ecological methodology designed to test
stability in systems and locate stress points for future
research. This model has allowed us to assess priorities for a
research agenda in the Barind. The analysis is class-sensitive,
tracing perturbations in the system along different pathways
impacting rich and poor.
1.4 Methodology
The study sites chosen for investigation lie along a
transect that spans the Barind Tract, in its level and dissected
phases, as well as the alluvial floodplain near the Maharanda
River (Map 1.1).
The cluster method is preferred to a random sampling of
households diffused throughout the region for two reasons: there
are scientific grounds for selecting specific villages as
representative of general conditions in the three sub-regions;
and the clustered aggregates are more likely to allow meaningful
interpretation of trends in the political economy of the region
as a whole, and contrasting trends of its sub-regions in
particular.
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A number of sources were consulted to make the site
selection, including aerial photographs, LANDSAT imagery, soil
data and land utilisation data from the Soil Resources
Development Institute (SRDI), and water resource data from the
Bangladesh Master Plan Organisation (MPO). The objective was to
select one mouza (smallest unit of fiscal administration) for the
dissected and level Barind as well as the floodplain.
The following criteria were used for selection:
" location along a transect cutting through the
heart of the western Barind;
e topography;
e representative rainfall patterns given the isohyets
of the sub-regions;
e soil association- representative soil units within
the sub-regions;
e land utilisation and cropping pattern;
* vegetation pattern. Species density, distribution and
canopy were considered;
* distribution of irrigation sources (ponds, tanks,
tubewells); and
* land elevation - sites were chosen in relatively
uniform (medium high to high) land phases so that
vulnerability to flooding would not be an independent
variable.
By these criteria, our three study sites were chosen as
representative regions according to the Rajshahi District Soil
Map (Figure 1.1).
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Figure 1.1
Rajshahi District Soil Map
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1. GANGES FLOODPLAIN . -e ani
ED Pole brown sandy or loamy calcoreous soils of active and very young floodplain area.
EE Pale brown and grey calcareous loamy or clay ey soils of young floodploin area.
c Pole brown calcoreous and dark grey non calcareous clayey spils of old floodplain area.
Id Pole brown calcareous and dark grey non cocoreous loamy or clayey soils of mixed young-
and old floodplain area.Efl Pole brow colcoreous or non calcareous and dark greynon calcareous loamy or cloyey soils of
oldest floodplain area.
2. TISTA FLOODPLAIN
2o Grey or greyish brown loamy or cloyey soils of atrai floodplain area.
2 -Giey or dark. grey loamy or clayey sols of little domuna floodplaIn area.
2c Dark grey ocid clayey soils of Punorbhabo floodplain area.
Grey loamy or clayey soils of Mohonondo floodplain area.
3. BARIND TRACT
Mixed brown and grey or grey loamy or clayey soils of level Borind area.
IbI Mixed brown and grey or grey loamy or cloy soils of dissected Borind area.
DIVISIONAL SOIL SURVEY OFFICERAJSHAH.
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Distribution of soil types and land phases within
Nachole, Sibganj, and Patnitola are indicated in Table 1.1.
We chose to locate out study sites on Soil Association
Nos. 28 (Sibganj) Patnitola (40), and Nachole (43b) because they
represent the sub-regions in the district (Table 1.2).
The land development units of our study sites as defined
by the Bangladesh Land Use Association map, do conform to the
predominant land use pattern of the three regions under study
(Table 1.3).
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Table 1.1
Land and Soil Classification of Study Sites
Name of
Upazila
Nachole
Shibganj
Soil Physiography Soil
Asso.
SRDI
Barind Tract
closely dissected
Ganges alluvial
Land Category
43b Highland 95
Homestead and
others 5%.
28 Highland 50
Soil Texture
Silty loam 70
Silty clay
loam 22.
Silty clay
loam 65.
Patnitola Barind tract level 40
Medium high
land 45.
Highland 87
Medium high
Homestead,
etc., 10.
Silty loam 29
Loam 55
3 Silty loam 15
Clay loam 10
Silty clay
loam 10.
LEGEND: Depth of Flooding: Crops
F Highland (above
flood level) : 0-30 cm Non-Flood HYV Boro
F1  Medium high land: 30-90 cm Shallow Flood Local T. Aus/Aman
F2 Medium low land : 30-180cm Medium Flood Broadcast Aus
F 3 Low land :180-360cm Deep Flood Broadcast Aman
F4 Very low land :above 360cm Deep Flood No Crops
SOURCE: Dr. Moihuddin Ahmad, Soil Scientist, Master Plan
Ornagization.
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Table 1.2
Soil Associations: Old Raishahi District
Area of Different Soil Association Under Barind Floodplain:
Floodplain Area
Soil Association No.
28
Barind Area
Level Barind
Soil Association No.
39
40
41a
41b
452
63
Broadly Dissected Barind
42
43a
Closely Dissected Barind
Area in SQ. Miles
101
1292
345
151
82
63 flooded
641
25
666
37
307
344
235
38
9
43b
43c
44
282
Source: SRDI Regional Office, (1985).Rajshahi
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TABLE 1.3
Land Development Units for Study Sites
Land Development Units
Nachole 14 Dissected
Barind Tract
Patnitola 12 Level
Barind Tract
Sibganj 9/23 Lower Mahananda
and high part of
Ganges floodplain.
Crop Pattern
Transplanted
aman-fallow
Transplanted
aman-fallow
aus-rabi crops
mango orchards.
Source: Bangladesh Land Use Association (1971).
The following study sites were finally chosen for our
survey:
Thana
1. Nachole
2. Sibganj
3. Patnitola
Union
Nachole
Chakirti
Nazipur
Mouza Land Phase Di
Maktapur Highland
Bimurshi Medium Highland
(seasonally flooded)
Bangdum Highland
(seasonally flooded)
stance from
Thana Hg.
3 mi
6 mi
2-3 mi.
The unions and mouzas were chosen, according to the
criteria mentioned, and were judged representative within each
thana according to prevalent conditions of land ownership use,
markets, communications, roads, irrigation (including number and
distribution of tubewells), access to agricultural inputs, and
access to administrative headquarters. Roads leading to and from
each site were "kutcha" (unmetalled) paths useful to carts only
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during the dry season. Yet the mouzas were not so remote in the
interior that access to government headquarters or important
local markets was virtually precluded. Communications were,
however, poor for the villagers even by Bangladesh standards.
A matched sample of 119 households was drawn from each
mouza. The number was arbitrary to some extent. We chose three
paras (hamlets) out of a possible five in Maktapur mouza
(Nachole) to represent the broadly and closely dissected land
phases. The three paras contained 119 households, and we simply
matched that sample in the other sites. For Sibganj and
Patnitola, we chose the para closest to the mouza boundary, and
selected 119 contiguous households. In all cases, this
constituted the majority of baris (homesteads) in the mouza,
included the social and commercial centers of village life, and a
representative selection of households, by farm size, based on
discussion with village elders.
The survey was conducted by three groups of ten honors
students from Rajshahi University, representing the social and
life sciences, many of whom were experienced in survey work.
Senior faculty members from the faculties of economics and social
welfare, Rajshahi University, were employed as supervisors to
each survey group. The survey teams were trained in early April
1985, a survey design was field-tested and modified according to
field test results, and then the survey teams spent one month
(late April to early May 1985) at each study site. Data was
collected on household demographics, land ownership and use,
crops and inputs, labor, income and debt, animal and human
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nutrition, and rural energy. Separate surveys were conducted to
construct land use maps, using official mouza maps; soil mapping;
and a botanical profile of trees, shrubs, and herbs/grasses at
two sites only (Nachole and Sibganj were chosen for the latter
surveys because they represent, in a sense, the extreme contrasts
in the region).
The limitations of the survey are twofold: this is a one-
shot picture of a region with little recorded history, with the
caveat that conditions reflected in this report may not be
entirely representative of the average state of affairs. The
absence of trend data is circumvented, to a modest degree, by the
historical chapters which offer a reference point for current
perspectives. We note that the spring of 1985, when the survey
took place, followed the aman harvest of 1984, a crop that was
damaged in some low-lying areas by one of the worst floods in
recent history. The resilience of the Bangladeshi ecosystem is
such, however, that the excessive rainfall and flooding
benefitted the droughty, highland regions like the Barind as much
as they damaged the lowlands of the central floodplain. Farmers
in the Barind reported yields significantly above average, and
the bias upward in production should be kept in mind.
The other limitation is the much-lamented porosity of
survey recall data, which we attempted to plug through intensive
scrutiny of household questionaires on site. Households were re-
checked randomly for accuracy, and the survey design contains
several internal checks to compare recall against objective
62
constraints (e.g., subjective estimates of calorie sufficiency
vs. production-based calorie availability).
The limitations of the interpretation in this report are
entirely stochastic.
Conclusion
Physical Aspects
The physical aspects of the Barind region geology,
hydrology, climate and soils - are detailed in an epilogue at the
end of the study. The specialized reader is directed to this
material, but it is not essential to the study. Two points,
however, are of general interest: (1) there has been long-term
decline of surface water bodies in the region; and (2) based on
soil samples collected at Nachole and Sibganj, there is an
overlapping pattern of mineral dificiencies related to
monocropping but certainly not restricted to the Barind. The
deep horizon of Barind soils offers potential for diversified
cropping systems.
Postscript
The next two chapters stress the interface of nature and
society through historical evolution. From isolated fragments in
the historical record, an intriguing puzzle has been pieced
together. For analytic purposes, the political economy of land
settlement and the social ecology of vegetation are treated
separately with a sincere attempt to point arrows in both
directions. An interwoven social history of the land and
resource base was not possible, given the gaps in the record, but
it remains an aspiration.
APPENDIX 1
BASIC CHARACTERISTICS OF BARIND TRACT
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The important features for area
Table 1 from the Soil Survey of
development are summarized in
Bangladesh.
Table 1: Summary of the Basic Characteristics of Barind Tract
Characteristic North Eastern
Barind Tract
1. General Soil Deep red-brown,
Type brown mottled
and gray ter-
race soils.
2. UNESCO/FAO
Legend
3. Topography
4. Average
Rainfall
5. Max. Temp.
(March)
6. Humidity
(March)
7. Soil Tex-
ture
8. Drainage
Almost level
high-land loc-
ally dissected.
1900 - 2150 mm
870 - 960 F
47 - 66
Loam to
clay loam.
High terrace
edges are moder-
ately to well-
drained, brown
mottled soils on
terrace in-
teriors are
imperfectly
drained. Grey
terrace soils
on lowest inter-
ior sites are
seasonal and
Level
Barind Tract
Gray terrace
with an imper-
vious plough
pan.
Eutric Gelysol
Mainly level or
very gentle
sloping.
Locally irreg-
ular near some
stream channels
toward west.
1270 mm
870 - 960 F
47 - 66
Silt loam to
clay loam.
Seasonally,
shallowly
flooded by
rainwater with-
in fieldbunds.
Areas near
Atrai and
little Jamuna
river shore are
occasionally
more deeply
flooded by
flash floods
Dissected
Birand Tract
Mainly gray
terrace with
a compact
plough pan.
Eutric Gelysol
Some narrow
level summits,
but mainly
terraced val-
ley bottoms.
A small area
of low rolling
hills occurs
east of Chapai
Nawabganj.
1270 - 1400 mm
870 - 960 F
47 - 66
Silt loam to
clay loam.
Rain water is
retained with-
in fieldbunds
on terraced
fields. Some
valley bottoms
are subject to
shallow sea-
sonal flooding
and flash
floods. Most
soils become
droughty in
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Characteristic
8. Drainage
(Continued)
9. Perme-
ability
North Eastern
Barind Tract
shallowly flood-
ed by rainwater.
All soils become
droughty in the
dry season.
Rapid (12.7-
25.4 cm/hour)
except in brown
mottled and gray
terrace soils.
Leyel 1
Barind Tract
affecting those
rivers or follow-
ing exceptionally
heavy rainfall
locally. Very
droughty in dry
season.
Slow (0.13-0.5
cm/hour).
Dissected
Barind Tract
dry season.
Slow (0.13-
0.5 cm/hr).
10. Water
Holding
Capacity
(Vol. %)
11. Hydraulic
Conduct-
ivity (cm/
day).
12. Total Por-
osity
(Vol. %).
13. Non-
Capillary
Porosity
(Vol. %).
14. Soil pH
15. Org.
matter (%)
16. N %
17. CEC
(me/100g)
18. Present
Land Use
10 - 30 20 - 40
10 - 80 0 - 10
43 - 49 37 - 47
6 - 16 0 - 5
5.2 - 6.1
1.58 - 2.12
0.08 - 0.10
8.2 - 12.3
On higher sites,
Aus or mesta and
early rabi crops;
Jackfruit.
T. Aman on
lower sites
20 - 40
0 - 10
37 - 47
0 - 5
5.0
1.28
0.07
7.68
5.0
1.28
0.07
7.68
T. Aman locally T. Aman on
preceded by aus. terraced land
and in valley
bottom. Rough
grazing on
uncultivated
hills.
65
Characteristic
19. Development
Poss ibi 1-
ities.
North Eastern
Barind Tract
With irrigation,
sugarcane,
kharif and rabi
cereals, oil-
seeds, vegeta-
ables, tobacco,
possibly rabi
cotton; on
higher soils,
HYV boro/Aus
and Aman on
lower soils.
Level
Barind Tract
With irrigation,
two transplanted
rice crops per
year, HYV Boro,
Aus and Aman.
Dissected
Barind Tract
Irrigation
is needed to
improve crop
production
but would
generally be
more diffi-
cult to pro-
vide because
of higher
and irreg-
ular topo-
graphy.
Where irrig-
ation is
provided
rice crop
could be
produced.
20. Land Suit-
ability
(in per-
centage).
a) HYV Boro
b) HYV Aman
c) Irrigated
Wheat
d) Irrigated
Sugarcane
e) Kharif and
Rabi Ground-
nut.
f) Rabi Cotton
technology and input conditions.
50 - 70
50 - 60
50 - 70
50 - 60
10
10
10
10
50 - 70
30 - 50
10
10
10
10
10
10
10
10
Based on conventional
Appendix 2
1. James Rennell's map of the Inland Navigation of
Bengal (1792).
2. Montgomery Martin's map of Dinajpur (1838).
3. Map of Rajshahi Division of Bengal in W.W. Hunter's
Statistical Account of Bengal (1876).
4. Skeleton Plan of Maulda (1841) from the Agra and
Bengal Annual Guide and Gazeteer.
5. Census map of Bengal and Sikkim (1931).
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CHAPTER 2
LAND SETTLEMENT IN THE BARIND: RECLAIMING AN ABANDONED REGION
Reclaiming the history of a reclaimed region can be an
arduous task when the evidence is both scattered and inadequate.
Four essential historical points have been addressed here in a
fearless spirit of inquiry:
* What were the dynamics of population growth in the
region, identifying particularly the role of mig-
ration and the malaria epidemics? Section 2.1
treats the great eastern migration from western
Bengal which reclaimed the Barind (c. 1870-1930)
as well as post-partition population changes.
* What were the changes in land ownership and the
labor process over the last century? Section 2.2
discusses both the growth of the barga share-
cropping system and its adverse impact on the
production system and on the society, citing such
effects as the growth of debt, alienation of the
poor from landholdings, increased landlessness, and
productive stagnancy. The implications for human
welfare of this long-term trend in rural stratifi-
cation are reviewed.
* How did the export trade of rice and other land
products affect the material conditions of the
cultivators? Section 2.3 indicates that the
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creation of an enclave economy to serve the
Calcutta metropolis harmed the land, contributed to
long-term ecological decline, and rendered the
peasantry more vulnerable to sudden disruption and
even famine.
e Was the Barind historically an inferior region in
terms of its land use pattern? Section 2.4 examines
land use in the Barind - Rahr region from the early
nineteenth century. Data show an inexorable trend
toward paddy replacing other crops in all regions,
partly due to population growth and partly from the
persistent pressure of the export trade. However,
the decline in crop diversity affected the Rahr
as well as the Barind, suggesting that cropping
conditions have declined everywhere. Nineteenth
century land revenue records show, moreover,
that the newly resettled Barind areas were not
unequivocally less productive, in fact were often
assessed as competitive with nearby regions.
Whatever limitations the Barind may have, the
pressure of absentee capital greatly influenced its
land economy and crop selection.
Linkages among land use, the rice trade, and social
welfare are abundantly revealed here yet the total picture
remains opaque, given the colonial emblem of the recorded
literature which follows individual threads with some care yet
ignores the finished tapestry at the expense of historical
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clarity. This chapter hopefully introduces important interaction
in the historical record, which requires more scholarly scrutiny
than it has received to date.
2.1 The Great Eastward Migration
To the nineteenth century observer of Indian affairs, the
phenomenon known as the "waste lands" was often the creation of
government policy. One of the most astute observers was W.W.
Hunter, Director-General of Statistics, Government of India and
author of a monumental collection of scholarly publications,
including the Statistical Account of Bengal (1876). The Imperial
Gazetteer of India (1881 and 1906 editions), and his Brief
History of the Indian People. Hunter's view was that
historically much of Bengal's "waste lands", in the mid-
nineteenth century, were the shadowy traces of the great famine
of 1769, which occurred several years after the East India
Company had assumed control of land revenue in the province.
Compelled by bureaucratic strictures to demonstrate the
preponderance of its authority, the Company ignored the drought-
induced failure of the December (aman) harvest in 1769 and
demanded full satisfaction of its revenue claims, which
precipitated widespread starvation and the wholesale abandonment
of prosperous villages by penurious peasants. Hunter's wrath
about the Company's execrable conduct was decidedly Sophoclean.
"While ten millions of men were being swept from the face of the
earth, the supervisors devoted themselves with assiduity to
antiquarian or statistical essays". (Annals of Rural Bengal,
1868:264).
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Whole districts were devastated, depopulated, and driven
to seek new settlements in unruly regions where the pressure of
the imperial hand was less firm. Hunter was inclined to
attribute the vast assemblage of abandoned villages, and the mid-
century revolts of tribal peoples, notably the Santal, to the
crudities of early imperialism (Annals of Rural Bengal, 1868:261-
269). While Hunter was convinced that the British administration
of his time was more benevolent and rational, he was clear-
sighted about the long wave of migration and sporadic settlement
which frustrated colonial administrators for a full century after
the great famine.
The statistical surveys of the 1870's were the impulse of
the imperial mind, which linked uneasily the second great famine
of 1866 to the Sepoy Rebellion, an uprising that shook the
foundations of British rule.
The migration of tribal peoples from the western
districts of Bengal to the sparsely populated eastern districts
was carefully watched and recorded by district officers, whose
accounts were compiled by Hunter in a collection of papers,
Movements of the People and Land Reclamation Schemes (1885).
The themes which emerged from the district reports are
summarized by Rothermund (1977:232):
"The discovery of deserted villages, the phenomenon
of seasonal migration, the role of forest tribes in.
the vanguard of land reclamation, the scarcity of
labor as an impediment to land reclamation in some
areas as contrasted with large coolie emigration
from other areas, the rather limited ability of
government to provide aid and guidance for land
reclamation schemes, and a few instances of
successful capitalist ventures in this field".
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In various parts of India the district officers noted
that what was now waste land to be reclaimed by peasants had been
cultivated in the past, as remnants of buildings and tanks
showed. The Collector of Malda mentions the waste, brick ruins,
and derelict tanks about the ancient city of Gaur and in the
Barind interior.
Many instances are cited, indicating a decline in
population and a return to long-fallow modes of agricultural
production. A complex symbiosis between traditional peasants and
tribal immigrants occurred, as well as a transition from forest
tribe to peasantry.
In many provinces of India, including Bengal, district
officers reported that forest tribes "skilled at work with axe
and fire cleared the jungle and peasants moved in after them to
convert the forest fallow into permanently settled land. Due to
their migratory habits these long-fallow operators moved on to
other areas and parted easily with land rights which the
government bestowed upon them in order to encourage them to take
to settled agriculture". (Rothermund 1977:233). The tribes
worked as pioneers, doing what was already familiar, and peasants
made certain that the forest did not regain its hold. This is
how the Collector of Malda characterized the Santals of his
district:
"Their habit is to clear the jungle and then make the
land fit for cultivation. As soon as they have done
this they sell their holdings to Muhammadan cultivators
and spend the price of it in feasting and drinking and
move to clear new pieces of land".
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In Hunter's time, the tribal immigrants were a substantial
but not overwhelming presence in our region of study. In his
account of Malda, he states that "the only immigrants into the
district are a few hill-men from Chota Nagpur. These are mostly
Dhangars, but there are also some Kols and Santals" (Hunter 1876,
VII:41). The immigrants were attracted to the opportunities for
cash cropping (mulberry and indigo) as well as the spare land in
the Barind. Hunter says that immigration had been falling off
due to the decay of indigo planting. The growing of indigo in
north Bengal was the catalyst for numerous peasant revolts in the
1870's, known as the "Blue Mutiny" in Pabna district to the
south, and gradually disappeared from peasant production (B.B.
Chaudhuri, 1973).
The material condition of the people of Malda reflected
the contrasting zamins, according to Hunter. Cultivators to the
west of the Mahananda, especially near river banks, were
prosperous. "The cultivation of the mulberry is extremely
profitable; and the mango orchards which abound in this part,
help considerably toward paying the rent." Yet, on the eastern
side, especially toward the north, the population was chiefly
composed of "semi-Hinduized aboriginals". "Their houses are
built of grass mat, and are rarely thick enough together to
constitute a village. There is little doubt that such wants as
they have are abundantly satisfied in the jungle, and they are a
contented-looking race" (Hunter 1876:VII, 68).
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Immigration to Rajshahi by the aboriginal and semi-
aboriginal tribes, from Rajmahal and the western districts, was
concentrated in the northwest corner, "into the thinly-peopled
and jungly thanas of Godagari and Manda".
Seasonal migration was important at harvest time. Hunter
cites the Collector of Malda's report that "in the eastern parts
(Barind, ed.), especially laborers are regularly required for
harvest purposes, and flock thither in considerable numbers both
from other parts of Maldah and from the Western Districts"
(Hunter 1876, VII:79).
This practice of seasonal labor exchange continues in
this century. The Malda Gazetteer (1918) reports that people of
the diara region went to the Barind in the cold season "with
hundreds of carts to cut (aman) paddy or buy it in exchange for
(mash) kalai and money, at low rates, on the ground". The
practice of group harvest labor will be discussed further in
Chapter 6.
According to the first Bengal census of 1872, the semi-
Hinduized aboriginal tribes, assimilated into local cultural
conditions, were a substantial portion of the northern districts,
while pure aboriginals were a small minority (Table 2.1).
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Table 2.1
Tribals in 1872 Population Census: Northern Districts (Percent)
Rajshah Malda Bogra Pabna Rangpur
Semi-Hinduized Tribes 23.63 38.28 28.8 22.11 57.4
Aborigines .007 1.7 .05 .04 .05
Total Population 1,017,979 676,426 556,014 847,227 1,291,46 5
Source: Census of India, 1872.
The tribal migration of the last quarter of the
nineteenth and first quarter of the twentieth centuries altered
the population structure and production relations in north
Bengal, the ultimate destination of most of the migrants who
crossed the Ganges from the west. As the following migration
chart shows, taken from the 1921 Census, migration was ubiquitous
in Bengal, but the strongest waves (represented by the thick
arrows) invaded the shores of Malda, Dinajpur and Rajshahi. By
the next census (1931) the population of Bengal had become
"decidedly less fluid" and the great wave subsided.
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Figure 2.1
Mi gratin Flnws in Benoal
SOURCE: Census of India, 1921.
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Let us review the trends in population growth in the
Barind and adjacent areas, a topic which must be linked to the
migration of people and of the fever epidemics, especially
malaria, which precipitated the crisis of stagnation in Bengal
agriculture in the late nineteenth and early twentieth centuries.
The period from the first census of India (1872) to 1931 covers
the main reclamation phase of the Barind; in the last fifty years
(1931-81) there was the turbulent period after partition in 1947,
when emigration of Santals and immigration of poor Muslim
cultivators from West Bengal occurred. This was followed by a
period of rapid population increase, spurred by migration from
south western districts within Bangladesh, from the sixties
onward.
We will look at the earlier period, up to 1931, comparing
regional growth within Bengal as well as key districts within
regions; then we will turn to the Western Barind and look at the
trends in key thanas, including our study sites, over the last
century.
The raw population numbers for the key districts and
thanas are included in Appendix 1.
From 1872-1931, the four regions of Bengal grew at very
different rates: only Eastern Bengal grew at a rate greater than
one percent per annum, primarily because it was relatively free
of the epidemic fevers which affected West, Central, and North
Bengal in descending order of severity (Table 2.2) . Over the
period, Eastern Bengal grew by 87.4%, Central Bengal by 39.9%,
North Bengal by 32.9%, and West Bengal by only 13.7%. Rajshahi
TABLE 2.2
Variation in Population (%) 1872-1931: by Region and
Selected Districts in Bengal
1872-1881 1881-91 1891-1901 1901-1911 1872-1911 1911-21 1921-31 1872-1931
North Bengal 5.3 + 4.7 + 5.9 + 8.0 25.1 + 2.2 + 2.7 +32.4
Rangpur - 2.5 - 1.5 + 4.3 +10.7 +10.8 + 5.2 + 3.6 +20.7
Dinajpur 0.8 + 2.7 + 5.7 + 7.7 +18.0 + 0.8 + 2.6 +22.3
Bogra + 6.9 +11.2 +11.7 +15.2 +53.4 + 6.6 + 3.5 +69.4
Pabna + 8.2 + 3.9 + 4.3 + 0.5 +17.9 - 2.7 + 3.7 +18.9
Malda + 5.0 +14.4 + 8.4 +13.9 +48.5 - 1.8 + 4.1 +53.9
Rajshahi 1.9 - 1.2 + 1.6 + 1.4 + 4.1 + 0.6 - 5.6 - 1.4
West Bengal - 2.7 3.9 7.1 2.8 11.3 - 4.9 7.4 13.7
East Bengal +10.9 +14.1 +10.4 +12.1 +58.2 + 8.0 + 9.9 +87.4
Dacca +14.4 +14.5 +10.6 +11.9 +62.0 + 8.3 9.8 87.8
Tippera + 7.9 +17.9 +18.8 +14.7 73.1 12.8 13.5 121.4
Central Bengal 10.5 4.0 5.4 5.0 27.1 0.2 7.0 36.4
Jessore 38.4 - 2.6 - 4.0 - 3.0 21.1 - 1.2 - 3.0 16.1
Total Bengal 11.5 7.3 5.1 6.7 33.5 2.8 7.3 47.3
Note: Nothern Bengal: Rajshahi Division
~ West Bengal: Burdwan Division
East Bengal: Dacca and Chittagong Divisions
Central Bengal: Presidency Division
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actually experienced negative growth (- 1.4%) despite
considerable immigration, due to the fact that the Natore
subdivision was "sodden" with malaria (Census of India, 1921:V,
Pt. 1, 63). Malda, on the other hand, grew by 53.9% due to
immigration. Barind immigration offered the main source of
growth in northern districts during the period.
Other districts reflect the conditions of the period.
Bogra, further east than Malda and Rajshahi, escaped the brunt of
the fever and grew by 53.4%, partly because of excessive births
over deaths and partly by the tribal influx. The census of 1891
noted that Chota Nagpur and Santal Parganas contributed many
thousands of tribals "who render valuable service in clearing the
scrub forest of the Barind. They bring their women with them and
settle down for a few years, returning to their western homes
when they have accumulated a competence" (Vol. 111:62). Mr.
Sharp, District Magistrate of Bogra, noted that in Barind thanas
like Panchbibi and Sherpur:
"There is much jungle and the original inhabitants
are averse to the exertion of reclaiming the forest
tracts... (The tribals) clear jungle, dig tanks, and
open the way for others. They get leases rent-free for
a few years, and when their landlords begin to demand
rent they take down their thatched roofs and mat walls,
and move to fresh fields" (Census of India, 1891, 111:67).
During the period, districts like Dacca and Tippera
(Comilla) grew rapidly (87.8 and 121.4%, respectively),
reflecting the emergent strength of East Bengal, while previously
fertile districts like Jessore in Central Bengal suffered the
virulent effects of the malarial fever due to the decadence of
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its river system and grew slowly (16.1%). Jessore experienced
negative growth in each of the five decades from 1881-1931.
in our study areas, Malda and Rajshahi, the
countervailing influences of immigration and fever produced
dramatically different results.
In Rajshahi, there was population decline during the
period. In the 1880's, reports the Census of 1891, there was an
"extraordinary variation of population" with Natore declining and
Godagari on the edge of the Barind going up. In 1882, there was
"the spectacle of whole villages depopulated by a brooding
mortality". In 1883-84, Rajshahi had the highest death rate in
Bengal (30.4 per mille), principally due to fever and cholera led
by Puriya thana (41.9). Poor drainage and dearth of clean water
were the causes. Still, emigration from Santal Parganas to the
Barind areas was considerable.
To Rajshahi To Malda To Dinaipur
1881 29,000
1891 100,000 20,000 22,000
By 1901, it was clear that Rajshahi was essentially two
separate regions, the center/south in serious decline and the
Barind/ganja-growing thanas growing rapidly, as follows:
Period
1872-1901 District - 12.8%
Barind + 25.6%
Ganja thanas + 59.3%
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Immigration took two forms in Rajshahi: temporary and
permanent. The temporaries were earth-workers, palki-bearers,
and seasonal field laborers (especially winter rice harvest).
The permanent tribals were brought in by wealthy zemindars for
land clearance whose "aversion for the payment of rent" led to
their departure to be replaced by the "less hardy and industrious
Hindu cultivators".
A similar situation prevailed in the Dinajpur Barind.
"About fifty years ago it occurred to the manager of a Government
estate that the waste land might be reclaimed if Santals were
imported and settled. It has continued ever since.... Outside
the Barind the Santals seem averse to settling" (Census 1901,
111:60). In addition to land reclaimers and harvest reapers,
"the coolies, domestic servants, skilled laborers, all came from
other districts".
In 1911, Rajshahi remained highly malarious, ranking
third in Bengal behind Jalpaiguri and Dinajpur, but despite signs
that the Barind was increasingly unhealthy growth continued.
Period Subdivision
1891-1911 Sadar No Growth
Barind 22%
Natore - 11%
The unhealthiness of the Rajshahi Barind was partly
attributed to the fact that "the Barind is badly drained. A
network of moribund streams no longer continues to do its work
efficiently" (Census of 1921, V, Pt. 1:63).
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Rajshahi, in fact, was a classic example of the theories
of Dr. Charles Bentley about the causes of malaria. It was a
terrible malarial district. Stagnant, water-logged conditions,
amid villages "buried in the thickets of jungle and bamboos",
provided "swarms of larvae ... ideal conditions for their
growth". As a result the district presented "the spectacle of
whole villages depopulated by a brooding mortality." Rajshahi
was frequently first on the roll of malarial deaths for Bengal,
and census officials considered that its average yearly death
rate of over thirty per mille from fever was under-reported "by
fifty percent... by the modest village police" (Census of India,
1891, III, Part I, pp. 64-65).
Bentley argued that British development policies,
concerning embankments and railways, had not "developed" Bengal
at all. On the contrary, the decay of rivers was occurring
partly because of the disorganisation of the complex process by
which they served as irrigation channels during the flood season
and drainage via ducts after the monsoon. As Klein comments:
"Crucial to the healthy life of the delta system
were unimpeded water flows, which allowed spill
basins to be fertilised and river beds to be
scoured... As siltification progressed waters
ran ever more sluggishly, the soil was slowly
starved, stagnant marshy conditions began to
prevail where once fresh streams had run, agriculture
declined, and malaria all too frequently began to
cut a deadly swath through the unfortunate region"
(Klein, 1972:148-9).
The natural decay of the river system, which had been going on
a long time, accelerated in the nineteenth and early twentieth
enturies under the operation of the colonial economy.
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The situation had not changed in Rajshahi by 1916. If
anything, it was worse. As O'Malley wrote in the district
gazetteer of that year, the whole of the center and east of
Rajshahi was "a swampy water-logged depression in which fever is
rife". Flooding was "covering the fields with sands, and
impacted water flows were silting up the drainage channels".
As O'Malley explained:
"Their unhealthiness is very largely due to the
fact that the country no longer receives such a
volume of water from the Ganges as it used to...
The mouth of the Barab river has silted up...
the southern portion of the area is no longer
flushed and cleansed every year as it used to be.
The drainage system is short, disjointed, and the
bils which should get an influx of fresh water
annually are left to stagnate. These bils are
mostly shallow and their number is large... The
great Chalan Bil has now largely silted up - all
facts which help to corroborate Dr. Bentley's
theories about the cause of malaria" (Rajshahi
Gazetteer, 1916:68-70).
In Malda, Hooghly, Midnapore, Nadia, Jessore, Burdwan and
other malarial districts, the same links existed between
disrupted irrigation and drainage, and the prevalence of fever
epidemics. Klein correctly concludes that "malaria was not an
independent variable but an integral part of the whole cycle of
life and material well-being in Bengal" (Klein, 1972:156).
In 1921, the incidence of malaria had decreased in
Rajshahi (for unexplained reasons) even though the death rate
remained very high (40 per mille in 1918-19). The census reports
that the migratory flow had declined in the north and south, such
that "the population of Bengal has shown itself to be decidedly
less fluid than ten years ago" (1921 Census, V, Pt.1:139).
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The cumulative migration from Santal Parganas had now
surpassed 200 thousand, with Dinajpur (53,00) and Malda (38,000)
the major recipients. More than two-thirds of the migrants had
crossed the Ganges into Northern Bengal. The surge from Santal
Parganas to the Malda/Rajshahi/Jalpaiguri vortex had reached its
apex by 1910 and began to subside.
Year Vortex
1891 46,000
1901 108,000
1911 156,000
1921 121,000
In 1931, the reduced stream of migration allowed the
underlying unhealthiness of Rajshahi to be clarified as the
population decreased by more than five percent with the Barind
thanas essentially stationary.
Unlike Rajshahi's stationary growth, Malda increased by
53.9 percent (1872-1931). The growth of Malda from the least
populous district in North Bengal to a reclaimed district by 1931
was attributable to the Barind. The 1891 Census called Malda "a
prosperous and progressive district", growing more rapidly than
any district in Bengal except Dacca and Chittagong during the
previous ten years. Most of the growth was in the Barind, which
received 35,000 immigrants (or three-fourths of the total flow)
from Santal Parganas and Murshidabad. Sibganj (study site) had
lost three percent of its population in the 1870's as did
Kaliachak, as "the effect of four years of exceptional
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mortality", but recovered in the 1880-1900 period because new
char lands were settled (1901 Census, 111:62).
Malda's population grew by 45.8 percent in the half-
century since 1872, due to persistent migration and in spite of
declining health in the district since the 1890's. The greatest
gains occurred between 1881 and 1911, followed by a decade of
decline (-1.8%) due to malaria. The death rate was the highest
in Bengal in the year 1899 (at 41.7 per mille) and again from
1911-1913; in other years (1894, 1900, 1907) deaths exceeded
births due to epidemic malaria. The central part of the district
near Gaur was especially malarious, but the Barind was relatively
unaffected. At the height of the epidemic, during the first
decade of the century, the death rates from fever alone were
alarmingly high, for example:
1904 32.3
1905 34.64
1906 34.47
1907 34.77
1911 32.3
Despite the unhealthful conditions, the stream of
migration continued through the 1920's. The influx was eased by
the opening of the Katihar - Godagari Railway in 1905, providing
a north-south corridor for transport of goods and people into the
rough interior. There was considerable under-counting of the
migratory population, especially the seasonal laborers who came
from Murshidabad for the aman harvest (Census, 1901), and the
mortality from fever must have been especially high among this
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group. The Malda Gazetteer (1918) attributes the major outbreaks
of malaria (1905-07) to the new railway line "which introduced
large numbers of coolies into the district and disturbed the
drainage of the country through which it passed" (p. 36). The
Gazetteer states that while Sibganj is one of the most malarious
thanas near Gaur, "the most unhealthy part of the district from
this cause is the Barind, though the comparative sparseness of
the population has tended to obscure the facts... It would seem
that the district is permanently infected from the Barind and
from Gaur and that years of high floods or short crops create the
conditions necessary for the disease to become epidemic in the
parts of the district affected by them".
Thus, Malda and the Barind especially were opened to
external commerce by the railway, which increased the inflow of
labor and the outflow of goods (rice and mangoes, principally) in
a manner that:
1) improved the efficiency of the Barind enclave
economy,
2) undermined the precarious health of its people, and
3) led to rapid exploitation and decline of soils.
"The whole of the Barind area (of Malda)", according to the 1931
Census, "namely Gomastapur, Nachole and Nawabganj west of the
Mahananda, together with Malda and Gajole, is said to be
decreasing in fertility". The emigration begun at the turn of
the century from Sanatal Parganas "is now said to have ceased and
the tide turned backward due to the scarcity of 1926" (1931
Census, V, Ch. 1:50).
90
In fact a previous failure of the aman crop in 1909
alerted authorities to the vulnerability of a Barind region
rapidly increasing its population without commensurate resources
and institutions to buffer the population against drought-induced
crop failure.
The population densities of different tracts in Malda, in
the year 1911, reflect the relative sparseness of the Barind
population.
Tract
1. Diara*
2. Older
Alluvium
3. Barind
Thana
Sibganj
Kaliachak
English Bazar
Kharba
Gomastapur
Gajole
Density (per sq. mile)
808
845
739
584
397
356
*Flooded by Padma River.
This was typical of the Barind. Balurghat subdivisions of
Dinagpur district (also Barind) supported only 380 persons per
square mile.
The changes in population density for Rajshahi, Malda and
other districts are reflected in Table 2.3 for the period 1872-
1921.
91
Table 2.3
Population Density Per Square Mile (1872-1931) by
Region and Selected Districts in Bengal
1872 1881 1891 1901 1911 1921
North Bengal 417 439 458 484 522 549
Rangpur 619 603 594 619 686 724
Dinajpur 362 365 368 397 428 432
Bogra 472 505 562 628 724 732
Pabna 655 709 730 768 772 781
Malda 356 374 428 464 529 524
Rajshahi 543 553 549 558 566 569
East Bengal 329 365 417 460 516 557
Dacca 657 752 861 952 1,066 1,143
Tippera 562 606 713 848 972 984
West Bengal 545 530 551 591 607 624
Total Bengal 412 440 473 510 551 597
Malda's density increased more rapidly than any other district in
North Bengal, due to Barind immigration, while Rajshahi's density
increased only slightly due to the offsetting influences of
immigration and fever - induced mortality. The real growth area
was in East Bengal, especially Dacca and Comilla, where fever was
not a serious factor. Figure 2.2 shows that Rajshahi and Malda
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ranked fifteenth and seventeenth in population density
respectively, out of 29 districts as reported in 1921.
Three other characteristics of the population may be
cited as indicators of welfare status at the end of the
reclamation phase (circa 1931). In general, fever especially
malaria took a much greater toll in north Bengal than other
regions in the later stages of reclamation. The Census of 1931
reported the proportion of deaths due to fever in the three worst
affected divisions.
Table 2.4
Fever as Cause of Death (Per 1000)
Division Male Female
Rajshahi (North) 850 844
Presidency (Central) 634 653
Burdwan (West) 639 668
Second, the rate of literacy in our study districts was
extremely low in the later years of reclamation, with Rajshahi
and Malda ranking at the bottom in the 1931 census (Table 2.5).
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Table 2.5
Literacy by District (Per 1,000 Over Age 5)
1921 1931
Rank* Total Male Female Rank* Total Male Female
Rajshahi 21 77 127 22 29 62 109 11
Malda 29 38 68 7 30 55 103 7
Bengal - 110 180 32 - 104 181 21
*Among 30 districts and states.
The distribution of literates by district is pictured in
Figure 2.3. The salient points are Rajshahi's rapid decline
between 1921 and 1931 as well as the remarkably low rates of
females in both districts, even relative to Bengal's dismal
figure.
Third, the dominance of the study region by agricultural
landlords was well established by the 19 2 0's, more so in the more
recently settled Malda barind. Table 2.6 shows that northern
Bengal districts were among the highest in numbers of cultivators
dependent on rent receivers with large holdings, Malda ranking
seventh in Bengal. Figure 2.4 illustrates this for the year
1921.
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Table 2.6
ltivators Per 100 Rate
Chittagong Hill
Dinajpur
Rangpur
Malda
Rajshahi
Tracts
Receiyers* (1921)
17,
10,
7,
4,
2,
111
750
730
870
048
*Including workers and dependents in both
Source: 1931 Census of Bengal, V, Pt. 1,
cases.
p. 385.
Receivers* (1921)
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Let us turn briefly to the changes of population density
for the thanas in which our study sites are located, with
selected thanas in the Western Barind added for comparison.
Table 2.7 was constructed from census data covering more than a
century (1872-1981).
First, the study sites. Sibganj represents the Malda
Rahr region, the alluvial tract with mango gardens, hence
supporting a higher density (roughly double) than the Barind
throughout the period. Patnitola represents the older settled
Barind and doubled its density very gradually up through the
1950's. Nachole's population was subsumed under Nawabganj thana
until 1915, then grew slowly along with the rest of the unsettled
Barind. By 1961, Patnitola's density was about one-half, and
Nachole's one-third, that of Sibganj. The period 1931-1951
reflected uniform decline, as a result of emigration to India in
the Partition period. This was followed by remarkable increases
in density from 1961 to 1981, not only in the study sites but in
the region as a whole, due primarily to immigration from India
and other parts of Bangladesh. Data from other Barind thanas
(Tanore, Godagari, and Manda) reflect the above trends, with one
important exception. Tanore's density dipped sharply in the
19 2 0's and recovered its earlier level only in the 1960's, in
this respect similar to Natore, an alluvial thana in southeastern
Rajshahi district. The maturation of the malaria epidemic-
ravaged both the eastern stretches of the Rajshahi Barind and the
older zemindari estates of Natore subdivision during that period,
Table 2.7
Population Density (sq. mi.) 1872-1981: by Selected Thanas in
Western Barind and Vicinity
1872 1881 1891 1901 1911 1921 1931 1951 1961 1981
Patnitola N.A. N.A. 264 359 421 462 469 454 586 1045
Sibganj N.A. 549 618 688 808 792 953 862 1002 1741
Nawabganj N.A. N.A. 259 492.2 478 771 911 803 1021 1311
Nachole - - - - - 287* 269 240 335 681
Tanore N.A. N.A. 488 497 519 377 380 404 516 978
Godagari 213 253 270 275 324 358 373 412 514 913
Manda 352 346 381 425 460 N.A. 589 723 890 1575
Natore N.A. N.A. 717 645 597 510 468 575 871 1770
*Nachole, formerly part of Nawabganj, became a separate thana in 1915.
Note: Changes of jurisdiction require correction of density figures for land area. The followinq
areas (in sq. mi.) are reported in respective censuses (India 1901, 1921, 1931, Bangladesh 1981).
1901 1921 1931 1981
Patnitola
Sibqanj
Nawabganj
Nachole
Tanore
Godagari
Manda
Natore
262
186
149
178
173
299
198
135
186
62
86
114
173
135
130
118
110
114
167
143
156
147
192
161
110
115
189
158
155
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and only after its subsidence was the region able to recover its
demographic equilibrium.
The variation in population during the same period (Table
2.8) indicates strong growth along our transect from Sibganj to
Patnitola, relative to its neighbors, from 1891 to 1931, followed
by stronger growth in non-Barind thanas from 1931 to 1981.
Still, the remarkable growth (by at least two-thirds) in all
thanas from 1961 to 1981 is worth noting. Migration once again
has played a role in the population growth of the region.
Table 2.8
Variation in Population (v,) 1872-1981: by Selected Thanas in
Western Barind and Vicinity
1872-81 1881-91 1891-1901 1901-1911 1911-1921 1921-1931 1891-1931 1931-1961 1961-1981
Patnitola + 5.9 + 14.0 + 19.0 + 17.4 + 3.6 + 1.6 80.3 36.9 76.4
Sibganj - 3.3 + 12.5 + 11.2 + 15.8 - 2.1 -15.9 77.6 64.1 64.2
Nawabganj +24.9 + 12.3 - 1.6 - 0.3 + 1.7* +124.9o 61.8 76.7 66.3
Nachole - - - -. + 19.8 - 22.3 106.9
Tanore - 5.9 + 1.6 + 1.8 + 4.4 + 0.6 J 0.7 35.8 92.4
Godagari +26.3 + 6.7 + 1.3 + 17.1 + 8.5 + 0.7 33.2 42.6 93.7
Manda +11.9 +10.1 +10.8 + 7.7 N.A. N.A. N.A. 68.1 74.6
Natore N.A. - 7.5 -10.1 - 12.5 - 9.1 - 8.2 J 86.0 101.9
*Nachole was separated from Nawabganj in 1915 but was subsumed under the latter in 1921 census.
J: Changes of jurisdiction altered area/population mix so that trend is meaningless.
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2.2 Land Ownership and the Labor Process
In Chapter 1, several points were made about land
ownership and the growth of tenancy in the Barind:
" the growth of the barga (half-share) produce
rent system of tenure which shifted from easy
to unfavorable terms for tenants as the region
was settled under the aegis of powerful land-
lords, often absentees;
* the role of money lending and debt in shifting
land from the small holder to the large farmers
and absentee landlords, a process exacerbated by
the world depression;
e the prevalence of landlord-tenant conflicts and
the coercive role of government to buttress the
position of landlords while ignoring, or at least
passively permitting, illegal exactions from
tenants which lowered their produce share well
below one-half.
In this section, three complementary points are developed
in order to appreciate both the compulsive extractions from, and
negative impacts on, the productive system induced by relations
of conflict between landowners and tillers. First, the barga
system was profitable for landowners since sharecropping
permitted rack-renting. Second, the informal credit sector acted
as a political lever to depeasantize the rural population, for
whom the descent from small-holder to tenant status was merely an
intermediate stage toward landlessness. Third, the production
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frontier suffered a general crisis of stagnancy through a
succession of barriers: struggle over ground rent, disincentives
to increase productivity, the growing unhealthiness of the
region, and the declining productivity of a debilitated labor
force sodden with malaria and increasingly vulnerable to
malnutrition in the presence of a robust export crop economy
(section 2.3). A corollary of this stagnancy was the growth of
rural landlessness and the decline of real wages relative to the
price of rice. These points are apposite to the current
powerlessness of tenants in the Barind.
Economic Rationale for the Barga System
The effects of the barga system on agriculture were
adverse on two counts: the organization of cultivation depended
mostly on the small resources of the bargadar (an enquiry in 1914
showed that in 56 percent of the barga tenancies of Rajshahi and
Mymensingh districts the tenants bore the entire cost of
cultivation); second, he was obliged to surrender a large part of
the gross produce to the landlord as rent, so that agriculture
suffered from a chronic shortage of capital. Those small
peasants who lacked the capital to take lands in barga gradually
sank to the status of landless laborers.
Sharecropping remained prevalent in the uncertain
production environments of western and northern Bengal, unlike
the east where heavier rainfall and more fertile soils lessened
the risks of direct cultivation. The disencentives to direct
cultivation in newly settled areas like the Barind were strong:
the scarcity of labor in clearing forests and settling into
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steady cultivation; uncertain natural conditions; and the heavy
investment of supervision required of owners who preferred
habitation in more forgiving climes.
Historically, the supply of tenants was assured by a
succession of famines, which created paupers, destroyed much of
the artisan class, and initiated land transfers with regularity,
and by immigrant labor like the Santals who gradually lost their
occupancy rights to the land and became under-raiyats to the rich
peasantry. But why was this under-class not exploited as casual
labor in a system evolving toward capitalist relations?
Throughout the nineteenth century, differentiation among
the peasantry increased, with the consequent concentration of
land, and the richer section of the peasants often found
themselves with more land than they could handle. "This was the
case with the pioneering farmers in the areas of land extension
who would settle under-tenants on a sharecropping basis for
cultivation" (Dasgupta, 1983, pp. A-3).
The non-cultivating landowners preferred farming through
under-raiyats rather than agricultural laborers because,
generally speaking, the sharecropper - after paying half the
produce to the landowners and wages to laborers for various
activities - earned a lower income than the laborer. Colebrooke
(1804) noted that the tenant could make sharecropping pay only by
a very high rate of self-exploitation, that is by providing labor
at an imputed rate considerably below the prevailing daily rate
in cash or kind. Assured that the tenant would exploit his
family's labor in his own interest, the landowner generally left
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decisions on cropping - and supplying the means of production -
to him. The landowner - or his agents - showed up at harvest
time to ensure that he obtained his due share, though commonly
the tenant was required to bring all the produce to the
landlord's khamar (home) land, where additional levies were
enforced.
It was also in the landlord's interest to provide the
sharecropper with grain loan or seed loan in order to incorporate
him within a dependency relationship. While often the loans were
required for survival (especially during the lean pre-harvest
months), they were often coercive and used as preconditions for
receiving land in the future. Since most tenancies were at-will
and renewed annually the webbing of the patron-client system was
both elastic and strong, trapping its inhabitants in an
inescapable cycle of self-exploitation and debt.
Compared to the half-share tenancy, fixed rent tenancies
were not very popular either for the landlord or the tenant.
Naturally, there are always landlords who impose a minimum rent
even in bad years, but this was bad business practice, especially
in uncertain production environments. In terms of both the gains
and risks of production, sharecropping held an intermediate
position between direct cultivation with hired labor and indirect
cultivation by fixed rent tenancy, and landlords clung to it as a
golden mean for droughty or flood-prone areas.
Landlords were also influenced by legislation, such as
the Tenancy Act of 1928, which offered protection of land rights
to fixed-rent tenants but not to sharecroppers. Moreover, the
104
sharp increases for foodgrain prices after the depression favored
the landlords, many of whom were major traders in foodgrains or
jute, receiving rent in kind. While the general trend of
British imperialism was monetarisation of the economy, there were
counter trends, such as the growth of sharecropping, favoring
transactions in kind as a means of consolidating control over
land and wealth in the rural economy.
The trend has reversed, in recent years, for West Bengal
as large farmers are now renting land from small farmers on a
fixed rent basis in the boro/rabi season because of tubewell
operations. Tubewell owners want to expand their cultivated land
and gain higher yields while surrendering the smaller proportion
of output, hence half-share is disadvantageous with an expanding
production frontier.
Although beyond the scope of this work, it is useful to
remember that the national independence movement in India was, at
best, lukewarm in its support of the sharecroppers, and at worst,
hostile to their demands. The movement had a rich-peasant bias,
focussing on the rights of raiyats, who were mostly occupancy
tenants and formed the upper strata of the peasantry. Fighting
for their own rights meant simultaneously denying rights to their
own tenants (under - raiyats) who formed the bulk of the
peasantry and were mainly responsible for production. Only the
tebhaga andolan of 1946-47 represented sharecroppers as a whole,
attempting to reduce land rents from one-half to one-third of the
crop in the initial stage, while later broadening its demand to
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ending landlordism (the movement slogan was "he who tills the
land, owns the land").
The high rate of profit, rather than risk sharing, was
the main reason for adopting the sharecrop method (cf. Rao, 1971,
Newbery 1977). The profitability of sharecropping for both
absentee landlords and occupancy raiyats is easily confirmed
across time and space in the Bengal region. Dasgupta notes that
sharecropping was not a widespread practice in pre-British days,
nor was sharecropping accorded official caste status, according
to Hunter's review of 1872 census data. But the practice was
common enough for Colebrooke (1804) to present data showing that
for an average bigha producing 10 maunds of paddy, at Re. 0.75
per maund, the sharecropper would earn Re 0.69 per bigha in money
terms for about half the year's labor, less than Re. 1.00 earned
by laborers per month. By weight, the division of one bigha's
produce was estimated (Colebrooke, 1804:79) as follows:
Table 2.9
Cropshare Division (1804)
Maunds Seers Chataks
For seed paid to landlord at 100% interest 0 26 10.5
Harvest labor (1/6th crop) 1 26 10.5
Weeding labor (20 days @ 2.5 srs. per day) 1 10 0
Husking with wastage at 3/8th of produce 0 21 4
Landowner's half-share 5 0 0
Total cost (in kind) 9 4 9
Balance to sharecropper 0 35 7
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Cooper (1983) cites numerous cases where sharecropping,
being outside the scope of tenancy legislation, "was a mechanism
for rack-renting" whereby "in all cases the landlords maximized
their surplus appropriation" (p. 233).
e Produce rents were invariably higher than cash rents,
giving an "abnormally large rate of profit" (Faridpur
Settlement Report, 1916:85).
" In Pabna and Bogra districts sharecroppers paid on
average twice as much as the lowest category of
raiyats paying cash rents (Pabna Settlement Report
1928:62; Bogra S.R. 1936:45,50).
* In Malda, the under-raiyat rents averaged 2.5 times
raiyat rents, and in the Barind many landlords were
realising four times the rent of the purchased land
before granting rent receipts in addition to the
transfer fee of 20 percent of the sale price; illegal
rents were highest in Nachole (Settlement Report
1928:70-72).
* In Rajshahi, where 98 percent of sharecropping was
under barga terms, a "considerable portion" of the
land paying produce-rents was held by under-raiyats
for short periods for rents "usually much higher
than the raiyati rate of rent in the locality"
(Rajshahi District Gazetteer 1916:95).
* In Dinajpur a "fictitious" attempt by an officer to
evaluate the cost of cultivating an acre of aman land
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(a literary fiction allowing a generic statement about
the division of production) showed that the landlord
received produce worth at least Rs. 13-6 in comparison
with the prevailing average cash rents of Rs. 2-8 per
acre. The sharecropper was left "owing" two annas per
acre, deducting input costs (his responsibility) and
imputing his family's labor at the current market rate
for agricultural labor! (Dinajpur Settlement Report
1934-40:42).
Equally damaging to the cultivators was the tendency, in
some districts, for the nineteenth century trend in rent
increases to exceed the increase in market rice prices. As Ray
(1973:267) notes: "while prices of agricultural produce by no
means showed a clear upward trend, rent rates in Malda, Rajshahi,
Murshidabad and Bogra showed very high rises which were not
justified by the rise in the price of rice since the Permanent
Settlement". The increased costs of subsistence and cultivation,
combined with diminishing soil fertility, were obviously not
taken into account in estimating the incidence of rent, which
rose secularly independent of production conditions yet
consistent with power relations.
The Bengal Provincial Kisan Sabha took the general view
that the barga system "provides a very simple way of raising
rents without recourse to courts, for instead of getting fixed
rent which may be three, four or even as much as seven rupees per
acre, he will be getting half of a crop which may be worth as
much as 40 rupees per acre. From the beginning of 1920 onwards
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when prices rose phenomenally landlords rushed to convert their
tenancies into sharecropping ones for obvious reasons" (Report of
the Floud Commission, 1939:VI, 45-6).
The sharecroppers were also faced with secondary demands
referenced in the previous chapter, of which the two important
types were begar (unpaid labor) and abwabs (illegal cesses).
Begar was a form of corvee labor found with share contracts, the
sharecropper working for a specified number of days without
payment (varying from one to forty-five days a year, usually at
peak cultivation periods), receiving perhaps one meal per day but
nothing for the family. There was an approximate correlation
between the number of days a tenant had to do begar and the size
of the landholding. Begar allowed the big landowners to break
the usual labor bottleneck at planting and harvest times for his
khas (self-cultivated) lands. Women and children were also
required to do domestic work for the landlord's household, and
paddy husking by the women of poor sharecropping households was
coercively required at the niggardly wage of four seers per maund
paddy (10 percent in kind). In this "company town" setting,
there was no competitive market for paddy husking.
Unsurprisingly the emotional slogan "Begar Khata, Bondo Koro"
(stop begar unpaid work) was voiced in the Tebhaga struggles of
the 1940's.
Abwabs taken from sharecroppers were demanded at the time
of division of the crops, usually for spurious "needs" such as
financing the extravagant marriage of a landlord's daughter.
Abwabs were light fictions which exacted heavy burdens on the
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tenant family's capacity for survival. "The total amount owing
to the landlord for these abwabs was deducted from the
sharecropper's share of the crop after division and there was no
choice: the sharecropper had to pay, or risk not getting land
for cultivation the subsequent year. The abwabs were taken on
the threshing ground, at the landlord's compound, with the
landlord's guards and servants ready to enforce these payments.
The sharecropper had little choice but to pay up" (Cooper
1983:237-39).
With the abolition of the Permanent Settlement after
Independence in 1947, these levies (both in labor and kind) were
curbed to some extent but continued unofficially, if more
discretely in many areas.
The ideology of fairness which sympathetic officials
employed to condone the growth of "half-share" was therefore
chimerical. A common theme in the literature argues that share
contracts were the product of a "bargaining process", suggesting
in Cooper's words: "a false equality between sharecroppers and
landlords and a degree of autonomy for sharecroppers that they
did not possess. Rather, the share contracts were historically
determined, reflecting the origins of the pattern of
sharecropping and an unequal power relationship between
sharecropper and landlord... any sense of 'fairness' or 'justice'
inherent in the existing sharecropping relationship simply did
not exist" (Cooper 1983:234-5). Moreover, the "weight of opinion
of British policymakers" was in favor of sharecropping as an
economic institution according to Dasgupta (1984b:A-141), partly
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because of the element of self-exploitation in his work and
partly because the barga system allowed landlords to exercise
dual exploitation in the imperial interest. The mode of
production permitted the expropriation of surplus above
subsistence means of the tillers (often below subsistence) and
facilitated the role of landlords as traders and intermediaries
in the export crop trade, especially rice. For as Ray (1973:244-
6) has argued, "the economic basis of the existence of the
metropolis of Calcutta - its government, its business and
professions - was the extraction and transfer of a large surplus
from its agricultural hinterland without any equivalent return to
the peasant subsistence economy". The technical independence of
petty peasant proprietorship in Bengal was one of the economic
institutions swept away in the path of this compulsion.
Credit and the Debt Trap
Whatever loose ties may have allowed the wayward tenant
to evade his destiny were secured by the debt bond and market
forces.
The deepening of market penetration was, of course, the
consequence of the concerted growth of cash crops and of
investment and flood control around the turn of the century and
thereafter. Sharecroppers were integrated into the market in two
ways: either as direct sellers or through their landlords as
producers. All cultivators, even those on the margin of
subsistence, were forced to sell a part of their produce "in
order to obtain cash to buy basic necessities such as salt,
cloth, and kerosene, for life-cycle expenditures such as
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marriages, crisis purchases such as medicines or to repay cash
debts. The sale of produce for those items were sales of
distress surplus rather than commercial surplus grains. The
produce did not represent an excess of production over
consumption" (Narain 1961:36-37; Cooper 1983:242-3).
Price fluctuations during the year enabled landlords to
extract profits from sharecroppers and forced the latter to
mortgage irreplaceable assets, especially land, in order to
survive. The market landscape was a slippery slope of downward
mobility for the poor whose occupancy rights to land were
unprotected by legislation or custom. Cooper's description of
the prisoner's dilemma, historically faced by sharecroppers,
applies to the Barind even today.
"There were two markets for the crops: One at
harvesting time when prices were low, but when poor
peasants were forced to sell because of the pressure
to repay cash debts and pay for other items; another
during the period prior to the next harvest when the
same poor peasants were buyers or borrowers of grain
to survive on, at high prices. The sharecropper was
compelled to sell at harvest time, lacking holding
power because of the lack of storage facilities and
means of transport. Unable to wait until prices rose
in the months after the harvest, the sharecropper was
disadvantaged by price fluctuations, a victim of the
market" (Cooper 1983:243; Bhaduri 1973:123-4; and
Rudra 1981:7).
Traders, drawn largely from the landlord class,
traditionally secured their goods through the dadan system,
whereby advances were offered to the cultivators in return for
tying the sale of the produce to the trader at a low price. "The
trader toured the countryside in the months before the harvest
providing cash advances when cultivators were in need", as they
predictably were, but sharecroppers "suffered when their produce
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was sold for low prices and the debts repaid. Sharecropping
became a favored alternative means of securing crops without
bothering to actually buy from the cultivators" (Cooper
1983:244). The Dinajpur Settlement Report (1941:17) noted that
landlords who "are also the financiers of the countryside and
market much of the exportable surplus of the district" also "set
more store on the grain which they get from adhiars
(sharecroppers) than from other sources" because of minimal
investment cost and the floor price structure. Thus,
sharecroppers were integrated by their landlords into the market,
and landlords extended their network of control and painless
profit accumulation over space as well as time through the export
trade.
There is a polite Bengali saying that the moneylender is
"jater o pater mahajan" - the guardian of honor and the supplier
of food. But as the moneylender changed from a member of a
professional caste to a rich cultivator whose aim was the
alienation of land from the hands of his debtors (usually, but
not always, his tenants), credit was viewed as the catalyst of
debt bondage and shrinking social status.
The sentiments of the Collector of Dacca, in his report
of 1912-14, were echoed in many official reports:
"The two main evils of the district are the moneylender
and the extension of the area on produce rents; these
diseases are vitally connected with each other" (Dacca
Settlement Report, 1910-17:75-6).
Cultivators with rights to holdings could obtain credit,
but sharecroppers, whose share contracts were not considered
adequate security for loans, depended on their landlords. Thus,
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in the regions dominated by sharecropping, like the Barind, a
"downward spiral of pauperisation" occurred during the first half
of the twentieth century in which indebtedness was a mechanism of
downward mobility. In this process sharecropping was a stage
between landholding and landlessness (Cooper 1983:240).
Debts were acquired from two types of loans:
1) Emergency or life cycle loans, which were repeatedly
cited as the major cause of peasant indebtedness,
"since marriages, births and deaths involved lump sum
loans for one occasion at high rates of compound
interest. These were often impossible to pay for
years" (Cooper 1983:241); and
2) Annual production and consumption loans, which for
sharecroppers meant paddy loans for consumption and
advances in kind for seed and animals. The karia or
deria system dates to the nineteenth century,
indicating paddy loans taken several months before
the harvest when sharecropping families had depleted
their food stocks.
Rate of interest on grain loans remain more or less
customary; in Bengali they say "Bhojer deri, bijer dwigun", i.e.,
50% on grains lent for food and 100% on seed grains provided the
loan was paid off at the following harvest. If the peasants
failed to pay at harvest, the rate increased sharply.
It was through these exorbitant rates of interest that
the debt bond, and the perpetual dependency implied, subdued the
sharecropper. A 50% consumption loan for two to five months was
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bound to diminish the household's calorie supply next year, and
the necessity to sell cheap at harvest and borrow dear when
prices were high ensured that repayment -- in kind but at prices
corresponding to date of borrowing -- would include the price
differential. It was not uncommon for sharecroppers to repay
three maunds for an original loan of one maund (82 lbs.). And if
the loan could not be repaid, it was carried forward "from year
to year for the purpose of keeping hold of the debtor" (Bengal
Provincial Banking Enquiry Commission Report, 1928-30; see also
Rangpur Survey and Settlement Report, 1931-8:18).
The malevolent impact of indebtedness was recognized
officially in 1888 in the Government of Bengal's Report on the
Condition of the Lower Classes of Bengal, commenting here on
conditions in Dinajpur:
"The laboring classes are frequently weighed by debt
and continue in many cases as servants for life to
their creditors. This servitude is sometimes even
hereditary, the son accepting as my own the father's
debt".
But by the 19 3 0s the intertwining of barga, debt, and
land alienation from the poor was prevalent and induced the
Provincial Bengal Kisan Sabha (or peasants' union) to organize
campaigns to reduce the rate of interest, stop malpractices of
moneylenders, and pass legislation in favor of measures like a
debt moratorium.
The remarkable perceptiveness of the Kisan Sabha is
contained in its memorandum to the Floud Commission in 1939,
quoted here at some length because it captures the emergence of
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the "new landlord" class which now dominates regions like the
Barind, namely the "moneylender - cum - landlord".
"He is not intending to cultivate the land anymore
then the old-fashioned zemindar did... But, on the
other hand, he will probably be a pushing and go
ahead businessman not content like so many of the old
landlords to sit back and let his estate go to seed
while the rents come in annually... This new type of
landlord is already a trader in grain or jute. It
will pay him thereafter, to take as rent the jute or
grain grown by his tenants rather than take cash and
then have to buy these raw materials for his business
on the open market. In other words, he is rationalizing
his business vertically. Consequently, we find that
amongst these new landlords it is the usual practice
to have their lands cultivated by bargadars. They
generally have acquired their lands by buying them
in auction sales caused by the eviction of tenants who
were their own debtors. Here again the same tenant
is often registered as bargadar" (Floud Commission
Report, Vol. VI, p. 46).
Even a labored imagination can visualize the process of
pauperisation, depeasantisation, and rural landlessness,
strengthening a semi-feudal mode of production and the mercantile
capitalist aspirations of its patrons. Perhaps most important,
the maturation of the big farmer class as the arbiters of the
landed economy was accomplished through the famine of 1943, which
irremediably shattered the remaining intact spaces of the old
patrimonial order.
The Final Report on Rural Indebtedness, 1946-7, published
by the Government of Bengal, showed that big farmers had seized
control since the depression, especially after the Bengal famine
of 1943, replacing professional moneylenders as the main source
of loans. As the Bengal census of 1951 (Vol. VI, Pt. 1A, para.
174) concluded:
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"After 1943 the cultivator began to increase in
importance as a creditor, until in 1946 he supplied
a third of the credit to owner-cultivators. He
became a new class of rich peasantry who combined
agriculture with money-lending and probably settled
his lands acquired in outright sales during the
famine with bargadars. It is possible to deduce
that this new class of rich peasantry recruited its
strength from moneylenders and traders".
A Brief History of Indebtedness in Bengal Including Malda and
Raishahi:
While debt has occupied a formidable place in rural
relations since the beginning of British rule, its preponderance
among rural households dates from the later nineteenth century.
The enquirers of the Grain Department of Bengal between 1794 and
1801 revealed for the first time the extensiveness of rural debt.
In some districts such as Burdwan and Jessore nearly 50 percent
of the cultivation depended entirely on the advances made by
grain merchants.
The Bengal Provincial Banking Enquiry Committee (1930)
found that in 1929 the debt burden amounted to about 41 percent
of the peasants' gross produce.
We have already noted that after the depression paddy
loans were universal in Bengal. Another official enquiry in 1935
revealed that as a result of the depression things were much
worse: 77 percent of the rural families were in debt, of these
43 percent were in debt less than two years income, 17 percent
less than four years income, and the remaining 17 percent were
nearly insolvent, owing debts amounting to more than four years
income (Chaudhuri 1975:108-9).
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The official reports on Malda speaks vaguely of poverty
and debt. One piece of evidence offers some indication. In
1873, a "special enquiry" by the Manager of Chanchal Wards estate
in Malda (which was not a compact state but an agglomeration of
estates scattered all over the district, thus the enquiry assumed
a representative character) showed that out of 13,179 peasant
families covered by the survey 4,572 (about 34%) were indebted.
(Chauduri 1969:213, quoting from the Temple Collection,
Commissioner of Rajshahi-Division to the Government of Bengal, 1
November, 1886). Writing of the situation in 1875, the district
collector noted that "the famine of 1874 has since largely
increased the general indebtedness". And the Malda Munsif (judge
in a lower court) "inferred from what appears on the records of
his court" in 1875 that 60% of the peasants were indebted. Apart
from the famine, the depression in the silk trade had a role in
the trend (silk prices slumped in 1872-73), since "about 30% of
the raiyats follow the silk trade" (Temple Collection, 1
November, 1875).
Two other indications that debts increased over time with
the consequent rise in land sales and land concentration within
the richer strata of the peasantry came from data in the 1930s.
As a result of the depression, there was a striking deterioration
in the debt profit of Bengal districts, particularly Malda, as
shown in Table 2.10 comparing the income to debt ratio just
before the depression and in its midst.
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Table 2.10
Income: Debt Ratio for Average Agricultural Families in
Selected Districts of Bengal for 1928 and 1933
District
Ma lda
Rajshahi
Burdwan
Jesssore
Bogra
Rangpur
Dacca
Chittagong
1928 Ratio
7.83
2.05
1.97
3.15
2.25
2.16
1.49
1.51
1933 Ratio
2.63
0.62
0.71
1.03
0.85
0.67
0.40
0.30
Source: Mukerji (1986):PE-12.
It was nearly a universal phenomenon in Bengal that land
mortgages were more numerous than sales. Mortgages kept the
raiyat in the money-lender's hands. "The reason for this," the
settlement officer of Malda argued," is obvious. The local
mahajan has a fairly limited clientele, and it is more profitable
to him to keep on collecting interest, as far as he possibly can,
than to call in his capital. Taking smaller loans at 36% and
allowing for the accounts being made out half yearly he can get
back his capital in a little over two years. He thereafter
endeavors to screw as much interest as possible out of the
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debtor, and is even content to forego interest in bad years, if
he sees a fair prospect of resuming collections later on" (Malda
Settlement Report, 1928:51).
However, this changed in the late thirties as big
farmers, through paddy lending, became major creditors and the
result was a dramatic decrease in mortgages and increase in
sales.
Table 2.11
All- Bengal: Number of Sales and Mortgages 1930-42
Year Number of Sales Number of Mortgages
1930 129,184 510,974
1938 242,583 164,895
1939 500,224 154,780
1942 749,495 106,088
Source: Government of Bengal Reports on the Administration of
the Registration Department for these years.
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The trend throughout Bengal regarding land sales was from
poor to rich landowners with small holders more likely to sell
entire holdings, particularly after the 1943 famine.
Average Size of Holding (ac.) Percentage of Families Selling
in Each Group
Part Holding Entire Holding
0.1-2 7.4 6.1
2.1-5 15.3 1.2
5.1-up 12.3 0.4
Source: Mukerji (1986), PE-15.
When we examine the disaggregated figures by district for
sales of both permanent holdings and tenancy holdings, from data
available from 1929-1937, there is a clear trend in rising sales
of permanent holdings in North Bengal, less so in Western Bengal,
with no clear trend in Eastern Bengal. Burdwan (West), Dinajpur
and Rangpur (North) show the strongest trend, with Malda and
Rajshahi only average (Table 2.12). The other northern
districts, Bogra and Pabna, also showed distinctly rising trends.
The evidence suggests that the older class of intermediate tenure
holders were finding it more profitable to dispose of their
rights in land to other people, and it was the new
moneylender/trader/landlord class that benefitted most from these
transfers.
Table 2.12
Sale or Transfer of Tenures and Raiyati Holdings
(1929/30 - 1937/38)
I = number of sales
II = Number of sales
of
of
tenure and mukarari (permanent) holdings.
Raiyati. (tenancy) holdings.
SOURCE: Mukerji (1986), PE-13 to PE-14.
YEAR BURDWAN MALDA RAJSHAHI DINAJPUR RANGPUR
I II I II I II I II I II
1929/30 6537 8203 248 4009 653 6301 3461 7646 277 8960
1930/31 8690 9860 349 4814 680 5067 7998 4019 275 6648
1931/32 14246 8368 458 4459 517 4885 6469 5416 378 6072
1932/33 8865 14917 472 4914 560 4206 6681 4824 301 6844
1933/34 14589 8160 502 4347 591 4479 6777 4002 410 6593
1934/35 17180 11233 588 4200 549 5234 8557 4739 650 7566
1935/36 16011 9923 689 4448 620 5246 8409 5482 793 7721
1936/37 13690 7714 560 4226 856 5383 7915 4892 1111 7310
1937/38 14619 8184 471 3416 870 4682 8145 5149 1033 6774
___j
N)
N)
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Crisis of Stagnancy in Agriculture
It is now possible to summarize the four main historical
factors impacting on production, the labor process, social
stagnancy and human welfare in Bengal and especially our study
districts, Malda and Rajshahi.
1. Production
In Bengal cultivation remained largely static
between 1901 and 1951, and the main changes were "variations of
crops on the same areas according to the value set on a
particular crop in the previous year" (Census Report, Bengal,
1951, vi, Pt. 1A, Report 472, para. 66).
A striking feature of the agriculture of undivided
Bengal during the first four decades of the twentieth century was
the negative trend in acreage, i.e., -0.66 percent per year
(G. Blyn, 1966:138). This trend began in the 1890s, despite the
enormous effort in resettling waste lands, as the data showing
the percent change in gross acreage for crops from 1895-1920
indicates (Table 2.13).
124
Table 2.13
Percent Changes in Area Cultivated for Divisions of Bengal
(quinquennial averages)
Division Gross Acreage
(Including double cropping)
1895/1900 - 1915/1920
Bardwan -16.38
Presidency -15.33
Rajshahi -14.10
Dacca +2.53
Chittagong +2.90
Bengal -8.67
SOURCE: Agricultural Statistics of British India.
Area decline and stagnancy were influenced by five
factors: intermingling of natural and social changes affecting
land fertility, public health and productivity of the labor
force; excessive dependence on a migratory labor force with
unsettling effects on health and land use; the spread of
monoculture in place of a diversified subsistence agriculture
producing various food and non-food crops; the extractive
compulsions of the export crop trade which encouraged
monoculture, drained capital from the economy and organic matter
from the land, threatened means of subsistence, and increased
vulnerability to famine in monocultures susceptible to drought;
and the regressive trend in land rights, catalysed by debt and
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inducing both paupersation and depeasantisation on a large scale.
These trends were, if anything, amplified in marginal production
environments like the Barind. In particular, the prevalence of
monocropping in new agricultural settlements meant that failure
of the single crop nearly ruined the peasantry, and it was here
that chronic indebtedness prevailed.
2. Decline in labor productivity and health
There is strong evidence that population growth,
epidemics, mortality and economic conditions were integrally
related. Added to earlier discussions of the engineering and
ecological/hydrological factors, the impact on the labor force
will be briefly reviewed.
The malaria epidemic of the early part of the century was
an important lever in separating the laggard agricultural regions
from Eastern Bengal. Consider the prevalence of malaria by the
1920s, when the major resettlement phase of the Barind and other
new lands was nearing completion. Table 2.14 shows that malarial
infection was virtually universal in the stagnant north, west and
central divisions, while the east escaped, relatively speaking.
This had obvious effects on the productivity of each region.
Severe malaria affected the west and central divisions,
especially incapacitating much of the surviving labor force and
forcing migration to healthier climes.
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Table 2.14
Incidence of Malaria in Bengal
Bengal Area Populgtion Malarial Severs
Infection Malaria
Western 8.5 8 5.3
Central 9.5 8.5 3.6
Northern 10.1 8.5 1.0
Eastern 17.4 5 0.5
Total Bengal 45.5 30 10.1
SOURCE: Census of Bengal (1921).
A constant complaint from government officials was the
decline of output and per acre productivity caused by the dearth
of agricultural labor during the rice harvesting season.
Mortality was heaviest among day laborers who were employed in
reaping the crop, a factor that reduced per acre yield (see B.B.
Chaudhuri, Agrarian Economy Relations in Bengal 1859-1885, p. 22;
Bengal General Stats. Progs., 15 Sept. 1875, para 4; Jessore
Survey and Settlement Report, 1925, para 24; Report Sanitary
Commissioners, 1881, para 6.4). The fevers also disrupted the
traditional system of mutual help (variously known as Ranta.
badlan, and humrul) - a kind of mutual exchange of labor and of
other means of production. The aman harvest, or principal food
crop, was most badly affected.
A detailed analysis of this phenomenon is beyond the
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scope of this study, except to note the increase of fallows
engendered by labor scarcity and land deterioration.
In his important Report on Malaria in Bengal (1916:55-
57), Bentley provided evidence for a direct correlation between
growth of fallows, spread of malaria, and declines in the birth
rate and population. In East Bengal only one percent of land was
fallow, while in west and central Bengal as soil exhaustion set
in, land needed increasingly to be let fallow. Bentley estimated
that only 60 percent of the land was cultivated in west and
central Bengal. In Nadia for the years 1904-09, only 40 percent
of the culturable areas was actually cropped. And in Rajshahi,
by the year 1900, "vast tracts had become depopulated, although
deserted tanks were reminders that abandoned terrain had been
thickly populated" (Bengal Census, 1901, III, Pt. 1:64).
A lasting consequence of labor scarcity was the inability of
under-raiyats to repay loans due to low and variable yields,
leading to land alienation.
3. Backward Status of the Barind in relation to other Regions
in Bengal:
A comprehensive survey of land concentration and its impact
on production and land use was carried out by A. Ghosh for
1945/46 ("Economic Classification of Agricultural Regions in
Bengal", Sankya, Vol. 10, Parts 1 and 2, 1950).
Bengal districts were classified into four production re-
gions on the basis of a concentration index, reflecting the
concentration of owned land ("volume of production") and
cultivated land ("means of production"). Region I represented
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the highest concentration index, Region IV the least. The
districts located in current Bangladesh were classified as
follows:
Region Concentration Index Districts
I Highest Malda, Dinajpur, Khulna, Chit
II Raishahi, Rangpur, Dakha, Jes
III
IV Lowest
tagong
sore
Pabna, Bogra, Mymensingh
Faridpur, Noakali, Barisal, Comilla
Note: The important tables from Ghosh's paper are reproduced in
Appendix 2.
Malda and Dinajpur, two of the major Barind districts,
ranked among the most highly land-concentrated districts in
Bengal, while Rajshahi also ranked high. Ghosh's qualitative
findings reveal the oppressive production conditions and welfare
relations characteristic of the high concentrators.
The first finding was that tenure conditions in areas
with a high concentration index (e.g., Malda) were parasitical
because the owners stayed away from cultivation and small farmers
cultivated more land in sharecropping (Appendix 2, Table 5). The
reverse was true among low index districts. Concentration of
ownership did not go hand in hand with concentration of
cultivation (Table 6) "because of the backward condition of
technique" (Ghosh).
Looking at the occupational structure of the four regions
(Table 7), there was a higher density of owner cultivators in
lower index regions (e.g., Comilla, Pabna) and a higher density
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of agricultural laborers in high concentration areas (Malda,
Rajshahi). Low index regions retained a solid peasant base, with
no marked advance in peasant differentiation or loss of land
rights. But in high index regions, land alienation, a greater
incidence of agricultural laborers, and general pauperisation
were closely associated.
General decadence of the agrarian economy was a corollary
of the above in high index regions, while low index areas were
better utilized and cultivated, as figures for cultivated areas,
double cropped and fallows showed (Table 8). "Low" areas
concentrated on subsistence crops and "high" areas placed more
emphasis on cash crops and orchards.
In general, a lower concentration index was associated
with higher productivity, more credit available to cultivators,
and smaller holdings (Table 9). Exactly the reverse was true for
high concentrators. This meant that low index areas were more
prosperous, with less polarisation, so that property was more
evenly distributed, and the peasants more credit worthy and
generally better off.
On the other hand, rack-renting and more intense
financial exploitation of the cultivators was found in high index
areas, as one would expect (Table 10). But interestingly rack-
renting was inversely related to population density. Ghosh made
an important observation:
"... what makes for intense exploitation is not
population pressure so much as the state of dis-
integration of the peasantry. Whatever force helps
the disintegration of the peasantry changes the
concentration index.... There is an association
of low density (of population) with a decadent
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agriculture in backward... regions where routine
exploitation of soil over long periods retards the
growth of population itself".
Ghosh, then, challenged the conventional assumption that
higher population density was the cause of backwardness in
agriculture, stressing institutions like property ownership and
production relations impacting productivity and distribution.
The Barind overlapped districts with social systems that
widened inequality, stifled incentives in agriculture, and
exacerbated environmental deterioration, with population changes
varying dependently with the unstable state of welfare in the
region.
4. Peasant stratification and declining wages in "rice units"
An important consequence of peasant impoverishment and
land alienation after the 1930s was the swelling ranks of
agricultural laborers. Mukerji (1986, PE-20) notes the decennial
increase of laborers from the 1931 census onwards. The Floud
Commission (1940) estimated that 22.5 percent of rural families
depended mainly or entirely on agricultural wages; Mahalanobis at
gl., found 34 percent in January 1943, half pure labor and half
cultivator-cum-laborer; perhaps this figure was influenced by the
famine because the Agricultural Labor Enquiries for West Bengal
in 1950-51 and 1956-57 found the proportions of agricultural
labor households to be 25 and 24 percent respectively; and it was
23.96 percent for East Pakistan for the census year 1951. The
proportion of landless or near landless has since grown
considerably, though the details need not concern us here. The
trend in real wages is of interest, particularly since the Barind
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has changed so much in the last half-century. Approximately 40
percent of the households in our three village survey were
landless in 1985, dependent on barga and/or wage labor for
survival. Table 2.15 shows for Bangladesh, the declining trend
in real wages and declining purchasing power expressed in kgs. of
rice from 1949-1980.
132
Table 2.15
Agricultural Wages in Bangladesh
Money Wage Real Wage Wage Rate
(Taka/person/day) (Taka/person/day in kgs of
at 1973-74 cost Coarse Rice
of living)
1.92
1.62
1.56
1.52
1.38
1.32
1.70
1.85
1.75
1.95
2.18
2.25
2.41
2.65
2.34
2.40
2.60
2.75
2.96
3.13
3.38
4.72
6.69
9.05
8.82
8.93
9.44
10.88
12.46
11.29
10.17
9.55
9.42
8.19
9.21
9.52
9.21
9.27
9.83
10.88
10.55
11.28
12.72
10.62
9.10
9.19
9.78
9.40
9.42
7.43
6.71
6.69
5.33
7.09
7.32
6.41
7.28
6.79
3.
3.
2.
2.
3.
2.
2.
2.
2.
3.
2.
3.
3.
2.
2.
2.
2.
2.
3.
2.
2.
2.
1.
2.
2.
2.
2.
2.
24
06
71
71
22
46
64
61
83
16
96
17
63
93
38
39
64
82
16
56
26
36
57
61
96
43
53
16
SOURCE: Bangladesh Bureau of Statistics,
1949
1950
1951
1952
1953
1955
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969-70
1970-71
1971-82
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1984.
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This was hardly a new trend. In the rural areas the
weakening of the bargaining power of the agricultural laborers
coincided with a time when their ranks were swelling rapidly.
The depression, which adversely affected purchasing power,
weakened the labor force even further.
Dasgupta observes:
"Whereas, in the 1880s (laborers) were earning
from hiring out labor and cultivating something
not much less than what the cultivators were
earning; by the 194 0s their relative position
visavis the average peasants was considerably
worse" (Dasgupta 1984b; A-140).
For the Barind, a similar declining trend in wage "rice
units" can be traced from Hunter and later sources. Hunter
quoted the Rajshahi Collector to the effect that preparations for
emergency relief were necessary when rice prices "showed the
slightest tendency to rise beyond 8 seers/rupee", i.e., Rs.
5/maund. By 1916, this was considered the normal price. The
purchasing power of the rupee declined rapidly in Rajshahi after
1850.
Table 2.16
Food Prices Quoted at Export Marts (Rajshahi): Seers Per Rupee
1853-54 1870 1890 1910
Common Rice 37.69 30.06 15.74 13.58
Wheat 40.00 21.26 17.74 11.25
Maize 74.12 40.00 - 26.35
Source: Malda Gazetteer, 1918:57.
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Nominal wages increased for agricultural laborers,
counteracting the price trend to some degree. Table 2.17
(expressed in seers of rice) compares the purchasing power of
daily agricultural wages in good and bad years for the periods
1866-1871 and 1912-16, in relation to the survey data collected
at the study sites in 1985.
Using the famine year of 1866 as a floor, the laborer in
the survey area (1985) was better off than his counterpart during
that famine, but worse off than laborers in the years 1870, 1912,
and 1916. In 1985, he could purchase slightly more aus rice (and
the same quantity of aman) than could the laborer of 1916, but
1985 was the best rice production year in the memory of most
farmers, while 1916 was a below average year with higher prices
than normal. Good production years more than a century apart
(1870-1985) show that the purchasing power for second class rice,
the staple of poor laborers, has been reduced more than half,
from 7.1 seers to 2.8 seers. Stated in nineteenth century terms,
today's laborer in a peak production year can hope to earn a rice
wage fluctuating between a good year (1870) and a famine year
(1866), but tilted toward the latter. Historical evidence
suggests that if the laborer class continues to grow from land
alienation, and peak years remain rare events, then the tilt will
grow stronger.
Table 2.17
Rice Value of Agricultural Daily Wage
(1866 - 1985)
Rice Prices Daily Agricultural Wage "Rice Units"/Day Year Comments
(Per Maund) Wages (Seers)
Class I: Rs. 3/2 1.25 annas 1.0 1866-67 Famine year
Class II: Rs. 2/8 1.25 Rajshahi
Class I: Re. 1/10 2.5 annas 3.85 1870-71 Good aman harvest.
Class II: 14 annas 7.14 Rajshahi
Rs. 3 5 annas (general) 4.17 1912 Good agricultural year
6-8a.(harvest) 5-6.67 Rajshahi
Rs. 5 5a.(general) 2.5 1916 Below average year
6-8a.(harvest) 3-4 Rajshahi
Aman Tk. 165 farmgate Tk. 10.69 2.59 1985 Excellent aman harvest
(Class I) Tk. 172 market 2.49 Rajshahi
Aus Tk. 150 farmgate 2.85
(Class II) Tk. 154 market 2.78
SOURCE: Hunter VIII (Rajshahi) 1876;
Rajshahi Survey and Settlement Report, 1912-22;
Rajshahi District Gazetteer, 1916;
Rajshahi Study Site Data (Nachole, Sibganj, Patnitola), 1985.
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2.3 The Export Crop Sector in the Barind
We have stressed the vulnerability of the Barind to
famine during times of drought as well as a range of human
activities exacerbating its trend toward droughtiness, nitrogen
depletion, and nutritional instability. (In the 1874 drought-
induced famine, the Barind rice crop was 3 annas, in other
regions of Malda 6-7 annas, with a normal crop being 16 annas or
a "full rupee"). Another destabilizing influence on the food
economy was the export crop trade, focussed on rice but including
other crops, which flourished in the nineteenth century. A few
morsels of evidence illustrate the extent of the trade.
Buchanan (1809) tersely reports that exports exceed
imports for Dinajpur district by a proportion of four to one.
Sicca Rupees Quality
Exports (total) 4,819,360
Rice Exports 3,179,000 4,371,125
Imports 1,285,900 (at 55 seers per rupee)
The pattern of large, absentee landlords using crop production as
a source of remittances was undoubtedly the driving force behind
this export focus.
Hunter (1876) is more generous with his evidence. The
prosperity of all the important river ports, which included
English Bazar, Malda, Nawabganj, and especially Rohanpur, was due
to the trade in crop products - above all, Barendra rice.
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(Prominently located on Rennell's map of 1779 at the confluence
of the Purnabhaba and Mahananda rivers, the crucial river
junction linking North Bengal to the Ganges valley, Rohanpur
endured for over a century as the leading export conduit. In
1873, half a million maunds of rice passed through the hands of
its traders).
The destination of the exports was the Northern Provinces
and Patna to the west and Calcutta southward. (The Calcutta
trade with Malda consisted chiefly of the import of rice and the
export of salt). The Dinajpur and Bogra barind zones supplied
much of the export rice in addition to Malda and Rajshahi. Non-
Barind areas were also part of the trade.
Virtually the whole of the paddy exports was derived from
the aman harvest. "The winter crop (aman haimantik) of rice is
that alone which yields a surplus for exportation and in
favorable years it is largely despatched up the Ganges toward the
northwest". The export sector was the principal means of
draining capital from the region, since the traders (banias) and
moneylenders (mahajans) were outsiders.
"The exports, as comprising almost the entire manu-
facture and a considerable proportion of the agri-
cultural produce, largely exceed the imports in
quantity and in value. A steady accumulation of coin
must therefore be going on within the district. The
large manufacturers are Europeans, and many of the
banias and mahajans are natives of the Northwest
provinces or Bihar, so that the profits of these classes
are ultimately remitted away from the district" Hunter
1876, VII:101.
According to Hunter, the Collector of Malda "conjectures
that the annual exports amounted to not less than 250,000 maunds
of rice, or 183,000 cwts, of the average value of Rs. 500,000.
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Of the cold-weather crops, peas and mustard are also exported but
to what extent it is impossible to say". Since the grain and
commercial traffic was conducted entirely by boats, and the
traffic passing up and down the Ganges was registered at the
Sahibganj port, "representing the great bulk of all the rice that
is sent up - country from Bengal", it is possible to compare
official conjecture with the official register. Table 2.18 lists
rice exports and imports for the years 1872-74, a revealing
period which begins with a bountiful harvest and ends with
failure of the aman crop and the onset of famine. (It may be
noted that senior officials, like Mr. Robinson, the former
Collector of Dinajpur, a substantial contributor to the trade,
felt that official figures seriously underestimated the volume of
exports. Dinajpur alone, in Robinson's judgment, was exporting
1.7 to 1.8 million maunds of rice and paddy annually in the early
1870s, considerably more than the figures allow).
In the absence of rice production figures, a rough
calculation is employed to show the impact of the trade.
Hunter's only reference to crop yield is that "good rice land" in
Rajshahi yields 9 maunds per bigha (one assumes on new alluvium
soil) or slightly more than one metric ton per acre. Using the
collector's estimate of 250,000 acres of rice land in a normal
year, average yield of 20 maunds per acre, then about 5 million
maunds of rice were produced annually. Thus, rice exports from
Malda alone amounted to approximately 23 percent for 1872 and 16
percent for 1873. In 1874, the aman crop failed, yet 95,407
maunds were still exported despite the early signs of famine, and
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the cumbersome downstream transport of government rice from
depots i-n Santal Parganas arrived too late to help the poorest.
One of colonial India's enduring export platforms, the Barind
remained a paradox of opposing vectors, a habitat reclaimed from
the jungle and abandoned to the market.
Table 2.18
Rice Trade Traffic Recorded at Sahibgani Register
Year Crop
1872 Rice
1873 Rice
Exports in
Maund
(Tons)
1,628,794
(59,625)
1,143,463
(41,858)
844,424
(30,822)
1,538,898
(56,334)
782,800
(28,656)
(1872-74)
Imports in Origin
Maunds
(Tons)
Malda/
Dinajpur
Malda Alone
242, 018
(8859)
Dinajpur and
West/S. West
Rangpur
Malda/
Dinajpur
Malda Alone
213,551
(7817)
Destinat ion
Northwest
Provinces;
Patna
Calcutta
Calcutta
Malda
Calcutta
NWP/Patna/
Calcutta
Malda
1874 Rice
789,420
(28,898)
95,407
(1950)
297,748
Dinaj/W.
Rangpur, S.W. Calcutta
Malda/Dinajpur NWP/Calc.
Govt. Rice Malda and
from Santal other famine-
Parganas affected dis-
tricts.
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The total trade through Malda along the Mahananda and its
tributaries included the rice of Dinajpur, tobacco of Purniah and
Jalpaiguri, jute from several districts, and gunny bags from the
great mart of Dulalganj in Purniah. Considerable quantities of
gram, pulse, and wheat were also traded. For example, the
registration returns for Malda in 1876-77 show the following (in
thousand maunds): rice 500, paddy 97, wheat 109, gram and pulse
155, jute 74, gunny bags 601, indigo 1, raw silk 0.4 (total value
British pounds 234,369). Three-fourths of the rice went to
Northwest Provinces, the rest of the rice and all the wheat to
Calcutta, only salt and sugar were imported from Ghagipur.
For Rajshahi, no statistics were reported by the
Collector in 1872, who merely affirmed that "the exports are
considerably in excess of the imports and an accumulation of coin
is going in the district, in consequence of the balance of trade
being in its favor" (Hunter 1876, VIII:88). The Rajshahi
Settlement Report (1912) estimates that 2 million maunds of rice,
most passing through Godagari, and 1.37 million maunds of other
crops were exported annually.
Regarding Bogra, the Collector's report for 1872-73
listed rice exports at roughly 600,000 maunds (20,000 tons) each
year. Bogra functioned as a dual economy: the aman crop from
the Barind (western) region of the district was exported, while
the coarse aman of lower value from the poli land in the eastern.
half was used to feed the west. All the rice merchants were
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outsiders, especially from Nadiya and Rajshahi (Hunter 1876,
VIII:272).
Oddly enough, considering the importance of the trade to
the local economy, the interior road system of the Barind was
ignored with benevolent neglect even as the modern railway and
steamer trade were cutting into the territory of the traditional
barges. As noted by the Rajshahi Gazetteer in 1916,
communications with and from the Barind interior were essentially
unchanged since Rennell's day.
"One portion of the district is still very badly
provided with roads. This is the Barind, where roads
are few and far between. It is a great rice-producing
tract with a great export, and the absence of roads
is gotten over by cutting the small ridges between
the fields after the rice has been harvested and
then driving carts over the open country" (p. 114).
By the late 19 2 0s much of the trade in Malda had shifted
to the Chapai - Nawabganj - Abdulpur railway line, and the river
traffic divided into commercial steamer and traditional boats up
to 500 maunds burden which came through the Ganges and Mahananda
from Dacca, Faridpur, Rajmahal, Purnea and other Bihar districts.
The main export trade in rice and paddy continued up the Ganges
to Bihar, by steamer and by boat, while the railway captured the
transport of jute and other commodities to other parts of Bengal.
The description of Rohanpur in the Malda Settlement Report
(1928:16) could easily apply to the other great markets (Balia -
Nawabganj, Chapai - Nawabganj, and Aiho) offering proof that the
importance of the trade, its compulsive intensity and peculiar
seasonal frenzy were undiminished since Hunter's earlier account.
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"The Rohanpur market is one of the biggest in the
district and one of the largest centres for the
export of rice and paddy. After the paddy has been
harvested, hundreds of carts came in on the main hat
(i.e., market) day, which is a Monday, from distances
of twenty to thirty miles, and converge on the market
place overnight. The rush is so great that the
approaches to the market are often blocked. In
addition to the cart traffic, boats laden with paddy
came down the Purnabhaba, bringing the produce from
the north-eastern corner of the district and from
parts of Dinajpur district" (M.S.R. 1928:16).
Conclusion
The export rice trade, in historical perspective, was
used by colonial authorities to lend specious weight to the
argument that an enclave economy is the sine qua non of a
modernizing society. This led to imaginings of delicate
proportions. The district gazetteers were notoriously weak in
providing data on gross crop production, let alone disaggregated
consumption, marketed surplus and export figures. One brave soul
sought to estimate exported rice in the Malda Gazetteer of 1918,
through concocting a food balance sheet of his own device.
Having in hand a rough calculation of total rice production in
the district for the year 1913, he deducted the assumed
consumption of the population, using the rule-of-thumb
nutritional requirement of 9 maunds paddy per capita annually (a
roughly conventional standard). The remainder left about 2
million maunds of paddy "exportable" and - therefore - exported!
Doubtless, this fastidious image of a frictionless society,
situated on a polished surface where producer surplus is smoothly
elided from the local food equation only after the basic needs of
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the population are properly sated, inured some colonial
consciences to the realities of peasant struggle for subsistence.
In practice, the interwoven class roles of
landlord/moneylender/trader ensured that the export market would
both squeeze the means of subsistence and exacerbate the process
of land alienation. This was particularly true during times when
crops failed, the specter of famine hovered over the populace,
and the centrifugal pull of the Calcutta and Bihar rice markets
dismembered the households of the poor.
Consider the absence of credit during times of famine.
"Most substantial moneylenders", writes Chaudhuri, "refused to
make any advances till the prospects of a safe crop in the next
season were assured". During the famine of 1874, a frequent
complaint of the peasants to the Collector of Dinajpur was the
refusal of their mahajans to "advance until the rain guarantees a
return of loan". The representative of a group of peasants
"harangued" the Collector of Rangpur "for the refusal of the
mahajans to advance grain this year (1874) and he named in
succession a list of men who had two or three golahs (grain-
stores) full" (Chaudhuri 1969:253). The experience of all
district officers was that with extensive crop failures the
moneylenders temporarily dissociated themselves from their usual
role of financing agriculture.
Next, consider the export of grain in the midst of local
scarcity. Chaudhuri argues, quite correctly, that "the
professional grain dealers, having also a role in rural credit,
were more responsible than the local moneylenders of small
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resources, whose grain dealings were more or less confined to
local markets". The basic contradiction of a rural economy bound
to moneylenders' credit intensified during famines. Yet, many
district officers maintained the myopic view that the outflow of
grain was the "improvident" response of peasants, tempted by
astronomical famine prices, to sell grain to traders. Chaudhuri
insists this view was baseless. "The peasants' stock of grain
undoubtedly passed into the grain-dealers' lands, but this was
far from a result of the so-called price-stimulus inducing the
peasants to sell their grain".
During the enquiry following the famine of 1874, a local
officer named Barton, deputed to famine relief duty in Bhagalpur,
felt compelled to instruct the British commission on false
notions of political economy, much as his predecessors had done -
unsuccessfully - during the Irish potato famine of the 1840s when
London exported coarse grains for the European market.
As Barton remarked:
"Political economists say that a country exports
food grains when, and because it produces more
than it wants. From the fact of export they infer
the other fact of superabundant production. This
reasoning may be ... sound enough in England where
producers are independent, free from debt, and can,
uncontrolled by anyone, sell their grain in the best
market. The mahajunee system which prevails here
would not justify us in inferring that, because a
district was exporting grain, therefore it has
produced more than it required for its own wants.
Nine out of ten of the raiyats in this country are
in debt" (Beng. Scar. Rel. Progs., Feb. 1874, File
13-198, 2 Feb. 1874, para 17; cited in Chaudhuri 1969:
253, footnote 172).
If the exportation was not in the hands of the raiyat, it
was under the control of the local moodies (grain-dealers)
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directly as a result of their role as creditors. Since this was
the source of the export grain-fund, the notion that the
atomistic aggregate of peasants' "surplus" found its natural
release in the export trade, as tributaries follow a gradient
into a delta, was a pernicious myth. The appropriate metaphor
for the export trade was the addition of a burdensome weight to a
free-swinging pendulum, reducing its range of motion and
shortening the distance between the means of bare subsistence and
the reality of famine.
2.4. Land Use Since the Early Nineteenth Century
The claim often made about the Barind is that its lands
are, and always have been inferior to the newer alluvium lands
such that the Barind cannot compete with other regions in terms
of crop yields or crop diversification. Even if this is true
today, the historical record does not support unequivocal proof
that the Barind was an inferior crop regime in all respects.
There were differences, as the following account attests, between
the Barind and the Rahr but those differences amount to less than
a clear-cut dichotomy.
There are two methods to study the utilization of land in
the Barind and Rahr regions of the Mahananda spill system.
First, we examine Hunter's account (1876) of land rents in the
relevant areas to make a qualitative assessment of crop yields in
the latter nineteenth century on both Barind clayey and
floodplain alluvial soils. In the absence of precise historical
statistics on the Barind, a point lamented by B.B. Chaudhuri in
his exhaustive surveys of agricultural growth in Bengal from 1770
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to 1900 (B.B. Chaudhuri (1969, 1976)), a comparison of land
revenue assessments may at least test the assumption that Barind
land was definitively inferior to geologically younger soils for
all crops. Second, we review the changes in composition of land
use for Malda and Rajshahi districts since the nineteenth
century, reserving the historical data for our study areas
(Nachole, Sibganj, and Patnitola) for our discussion of land
utilization in Chapter 5.
While our earlier description of the Rahr and the Barind
is basically supported by the statistical review, the image of
regional dichotomy is somewhat clouded by the pattern of
variation.
2.4.1 Land Rents in Hunter's Account (1876)
The initial census of Bengal, published in 1872, was an
imperfect assessment of population and the supportive statistics
on land were of little use and hence avoided in Hunter's
Statistical Account of Bengal. Hunter preferred a safer course
and returned to the more careful assessment made by the Land
Revenue Survey, conducted in 1848 and published in 1854. The
following land rents, published in Hunter's volume on Malda (VII)
were taken from the earlier survey.
As a qualitative measure, the land rents of mid-
nineteenth century are helpful in assessing quality of land,
productivity of crops, and perhaps variance of yield (reflected
in the range of lower to upper rent values for particular classes
of land). For example, we may infer that fixed rent indicates
relative stability of output on particular lands, while on the
147
other hand wide variance in rent indicates relative yield
instability. Moreover, some land classes were assessed as
various permutations of one-, two-, and even three-crop sources
of revenue, whereby increased cropping intensity and increased
rents indicate land of superior quality.
Hunter's confidence in these earlier assessments was well
placed within the logic of colonial land administration. It was
customary to assess land revenue every thirty years, taking into
account changes in hydrology, meteorology, land ownership,
population pressure, demand for land and other factors that might
influence crop selection and yield. The revenue assessment
depended on the local knowledge and experience of civil service
officers, hence uneven in quality, but the tradition of long-
range assessment was based on the sound principle that yield
variation in good and bad years must be considered and a "normal
yield" linked to a fixed rent only when variation was judged
inconsequential. For Hunter's purpose, this was sufficient to
describe the distribution of land by gradations of quality as a
guide to future land use planning. We adopt his data in the same
spirit, with self evident qualifications.
Malda district, in the year 1872, was divided into five
land revenue divisions, two of which pertain to our study sites:
Division II corresponded to the medium to highland Rahr, in the
south-west and western portion of the district, where Sibganj and
Kaliachak are located, and according to Hunter "... the lands in
this division are known as doras diara, or light alluvial soil,
but towards the eastward and away from the Ganges a heavier soil
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is met with. Crops principally grown are bhadoi or early rice,
cold-weather crops of all kinds, and indigo and mulberry. Boro
rice is also to be seen, but hemp is very little cultivated".
Division IV covered the south-east and east portion of
the district, including the Barind tract east of the Mahananda,
situated in Thanas Gomastapur and Nawabganj (including the
Nachole area). "The soil of this division is chiefly of the
quality known as matiar, a rich clay soil mixed with a small
proportion of sand.... A remarkable feature is the undulating
matiar land which is here called burin. The slopes and ravines
are extensively cultivated with the late rice crop, called
haimantik, from the time when it is reaped. The boro rice crop
is also much grown on the edges of the jhils. Mulberry and cold-
weather crops are cultivated on the higher lands near the
Mahananda; but there is no tobacco or hemp, and little indigo".
The land rents for these two divisions may be compared by
examining Table 2.19.
In general, the rents in Division II are higher than in
IV, reflecting higher expected yields in the Rahr than in the
Barind. The cash crops, indigo and tobacco, were exclusive to
the Rahr, which commanded superior rents in the upper range for
two-crop land, vegetables, mustard and barley. Rents were equal,
both in value and range, for three-crop land, mulberry, and
bamboo gardens. The Barind commanded superior rents for aman,
boro, and plantain gardens. Surprisingly, the best land in the
Barind commanded superior rents for mango gardens, though the
variance in rent was very high, while the Rahr rent for mango was
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Cropping Pattern
Three crop (aus/kala
Two crop (aus/khesar
Aman
Boro
Mustard or Barley
Mulberry
Indigo
Tobacco
Vegetables
Plantain Gardens
Mango Gardens
Bamboo Gardens
Table 2.19
Land Rents in Malda, 1872
(in Rupees/Bigha)
Rent
Division II
(Sibgani)
i/peas) Re. 1/4
i) 8a. to Re. 1
4-6a.
8a. to Re. 1
3
-10a
12a. to Re. 1/8
4-10a.
8a. to Re. 1
12a. - Re. 1/4
8-12a.
Re. 1
8a - Re. 1/8
Division IV
(Western Barind)
Re. 1/4
8-1 2 a.
2
-8a.
8a. to Re. 1/4
3-8a.
1 2 a to Re. 1/8
B-
Re.
Ba.
Ba.
l0a.
1
- Re.
- Re.
1/8
1/8
Source: W.W. Hunter, Statistical Account of Bengal (1876),
Vol. VII.
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intermediate but stable, reflecting differences in expected yield
and yield variance. Interestingly, a number of crops were
assigned rents with variance greater than 100 percent, reflecting
a wide variety of land quality and crop management in each
region; these included boro, mustard, barley, mulberry, bamboo,
and mango; aman (Barind); and indigo and tobacco (Rahr). The
conclusion is that in the latter part of the nineteenth century
the Barind was a reasonably diverse cropping environment,
competitive with its alluvial cousin in subsistence crops (rice,
pulses, and bamboo) but less competitive in cash crops or the
minor winter crops.
Several stray comments on Barind cropping inform us that
the Barind in Maldah "grows substantial pulses and oilseeds"
(Imperial Gazetteer of India, 1881 edition) and that "barind soil
- stiff clay - was said to have been suitable for mulberry and
oilseeds, "according to the 1891 Census of Bengal, "but whatever
the reasons little was grown by the Santals who were mostly
interested in rice" (B.B. Chaudhuri 1969:181).
2.4.2 Changes in Land and Use Over the Last Century
While precise data for the Western Barind apart do not
exist, statistics for land use in Malda and Rajshahi have been
spliced to form a general chronology from the early nineteenth
century, covering the accounts of Buchanan (1809), Hunter (1876),
the Gazetteers and Settlement Reports of the 1920s, Ishaque's
Plot-to-plot Survey of Bengal (1945) and the Censuses of Pakistan
for 1950/60. As previously, we shall begin with the districts
and then the thanas of interest for our study. Since changes of
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jurisdiction may bias integration of the raw numbers, proportions
of total area to each specific land use will be employed for
comparison.
Buchanan's account of the land use in Dinajpur (1809) is
divided into two main groups: thanas with predominantly heavy
clayey (i.e., Barind) soils and alluvial ("free soil") thanas.
Dinajpur district was much larger than the current district of
that name, including Malda and parts of Rajshahi and Bogra (see
Map No. 2, Appendix 2 of Chapter 1). Table 2.20 provides the
distribution of land into directly cultivated lands, leased
lands, and waste lands in selected thanas of the undivided
Dinajpur district.
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Table 2.20
Francis Buchanan's Account of Dinaipur District (1809):
Land Use Statistics
Barind Thanas
Jogodol
Maldah
Purusa
Gonggarampur
Patnito la
Khyetlal
Free Soil Thanas
Thakurgram
Pirgunj
Calbazar
District
Area Waste
Sq. Mi. Land
250
280
260
320
240
160
400
220
280
5374
42.4
42.9
21.5
17.5
12.5
9.4
12.6
24.5
23.6
21.2
Directly
Cultivated
13.6
19.6
5.4
7.5
3.3
3.1
12
12
7
12
5
7
9
1
Leased Total Land
Land Cultivated or
Leased
44.0 57.6
37.5 57.1
73.1 78.5
75.0 82.5
84.2 87.5
87.5 90.6
75
62
68
66
.0
.7
.6
.7
87
75
76
78
.5
.4
.5
.8
Barind Thana: Clay soils > 2/3 area.
Free soil Thana: Free soil > 2/3
Waste land = rivers, woods and bushes, barren places, roads,
burial grounds, and inundated lands.
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Three features are evident:
1) The small proportion of land directly cultivated
throughout the district, ranging from 3.3 percent
(Patnitola) to Maldeh (19.6 percent), slightly
smaller in the Barind.
2) The small proportion of waste land in the "free soil"
zone (12.6 to 24.5 percent) compared to a much higher
proportion in the clay zone (up to 42.9 in Maldah).
Yet, within the Barind, there is great variance,
reflecting the higher degree of settlement in the
south and eastern level areas (Patnitola and
Khyetlal), compared to northern thanas.
3) The high proportion of land leased to small culti-
vators everywhere (about two-thirds to three-
quarters) except the unsettled "jungly" Barind thanas
of Jogodol and Maldah (southern Jogodol overlaps our
transect line linking Sibganj to Patnitola).
Proportion of land cultivated, directly or
indirectly, is low only in these areas.
Excluding the "waste lands", Buchanan estimated that most
of the land grew some combination of rice, pulses and oilseeds.
Table 2.21 shows the land distribution by crop and by type of
grain.
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Table 2.21
Land Distribution for
Grains
Mango and Bamboo Gardens
Indigo and other Dyes
Kitchen Gardens
Field Vegetables
Sugarcane
Fibres
Tobacco
Mulberry
Houses and Gardens
Crops in Dinaipur District (1809)
Percent
85.2
1.9
0.2
2.4
2.0
0.3
1.1
0.2
0.1
6.6
Grains Percent
Aman 68.7
Aus/Aman 10.3
Aman/Pulse 4.1
Aus/Pulse 2.3
Aus/Oilseeds 9.3
Others 5.3
Source: M. Martin (1833).
Hunter's estimate of land use in Malda, drawn from the
Collector's report of 1872, may be compared with Buchanan and
with the Malda Survey and Settlement Report of 1928, which uses
1922 data. Hunter's crop data, expressed as proportion of total
cropped area, is summarized in Table 2.22.
In the 1881 edition of the Imperial Gazetteer, edited by
Hunter, the food supply of Malda is distributed as follows: aman
29%, aus 16%, boro 8%, rabi crops 39% (i.e., pulses, vegetables,
wheat, maize, coarse grains like jowar and bajra), and 8% from
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other food crops. In the 1908 edition of the Imperial Gazetteer,
the proportion of culturable waste was still 24 percent,
Table 2.22
Land Distribution for Crops in Malda District (1869-70)
Percent total Area Percent Total Cultivated Area
Cultivated 51.7 Paddy 58.7
Culturable 29.6 Wheat 5.9
Non-Culturable 18.7 Other Grains 2.3
Pulses 11.0
Oilseeds 5.6
Vegetables 4.0
Indigo 7.0
Mulberry 4.2
Tobacco 0.7
Fibres 0.8
SOURCE: Hunter (1876), VII:74
reflecting the intermediate stage of the district's resettlement.
Citing 1903-1904 data net cropped land covered 59 percent of
total land and paddy accounted for 55 percent of the net cropped
area. Seven percent of cropped area was double-cropped (known as
'dofasli' land). Mulberry and indigo were in rapid decline by
this time, indigo reduced to 1000 acres in 1903. Rabi (cold
season) crops covered 39 percent of net cropped land, consistent
with its contribution to food supply twenty years earlier.
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By 1911, according to the census of that year, three-
fourths of the land in both Malda (75.5%) and Rajshahi (75.9%)
were under cultivation, and the proportion of "non-cultivable"
land was 13.6% for Malda (down five percent from Hunter in 1876),
and 25.7% in Rajshahi. These figures would continue to shrink as
population and aridity increased.
Turning to the settlement reports for both districts, the
crop distribution in the early decades of this century are
indicated in Table 2.23.
Data on double-cropped land (as a measure of diversity)
are not generally provided, except from the data in Table 2.21.
For Rajshahi, in the year 1911, 26.4 percent of total cropped
area was double-cropped (compared to 18.5% in 1979/80 and 17.0%
1980/81). The Malda Settlement Report (1928), using 1922 data,
indicates 23.4 percent of net cropped land was double-cropped,
with figures for certain thanas indicated below. Nachole and
Sibganj represent the low and high ranges respectively. There is
some range within the Barind.
Proportion of Land Double-Cropped
(% Net Cropped Area)
Barind Bahr
Nachole 2.8* Sibganj 42.4
Malda 11.9 Kaliachak 23.6
Nawabganj 18.3
Gomastapur 12.7
Bholahat 10.6
*Nachole was a newly settled police station established in 1915.
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Table 2.23
Land Distribution for Crops in Raishahi (1912-22) and
Malda (1928-35) according to Settlement Reports
(Percent of Cropped Area)
Malda (1922)* Raishahi (1912)**
Aman 42.8 68.3
Aus 25.1 14.0
Boro 3.0 1.1
Paddy 71.0 83.4
Wheat 2.1 1.5
Barley 5.0 0.4
Other Grains 1.4
Grain 4.1 1.4
pulses 11.7 8.8
oilseeds 10.0 7.0
Fodder (kalai) 9.6 -
Jute 3.8 11.4
Sugarcane - 0.7
Potato 0.4
*Percent total cropped area.
**Percent net cropped area.
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In Table 2.24 we summarize the changes in land use, for
cultivated, culturable and non-culturable areas, for Malda (from
1869 to 1945) and Rajshahi (from 1911 to 1981). Missing data
prohibit an exact comparison of the same period. For the
cultivated area, the data is disaggregated into major crop
groups.
The Malda data extend only to 1945, while the Rajshahi
data continue to 1981, because our study area was transferred
from Malda to Rajshahi after Partition in 1947.
There are four conclusions drawn from the trends in land
use:
1) Cultivated land expanded in both districts,
bringing spare culturable land into crop use
and non-culturable land into other uses as a
growing population built homesteads, roads,
markets, and institutional structures like
mosques and schools.
2) Paddy land increased steadily in Malda, and
more fitfully in Rajshahi, over the periods
observed, respectively. The largest jumps
occurred in 1944/45, the first crop year after
the great Bengal famine when the pressure of
malnutrition shifted other lands into rice
production.
3) One consequence of the increased paddy area was the
disappearance of non-food crops, like mulberry,
Table 2.24
Distribution of Land Use (Percent) in Malda (1869-1945) and Rajshahi (1911-1981)
% Total Cultivated Area Malda Malda Malda Malda Rajshahi Rajshahi Rajshahi Rajshahi Rajshahi Rajshahi
1868-70 1911 1922 1944-45 1911 1921 1944-45 1950 1960 1980-81
Paddy 58.7 62.3 60.4 78.8 67.6 68.8 84.8 77.1 80.3 72.8
Cereals and Pulses 19.2 12.1 13.3 N.A. 4.3 7.1 7.4 10.5
Other Food Crops 9.6 13.6 4.7 5.5 3.1 9.9 8.8 8.4
Non-Paddy Food Crops 28.8 19.4 25.7 17.8 11.9 N.A. 7.4 17.0 16.2 18.9
Fibres 0.7 2.8 2.3 3.1 6.1 9.8 7.1 5.8 3.0 2.4
Other Non-Food Crops 11.9 15.5 4.6 0.3 14.4 4.4 0.7 0.1 0.5 0.1
Other Crops - - - - - - - - - 5.8
% Total Area
Cultivated Land 51.7 73.3 - 70.3 74.00 - 77.7 - --
Culturable but not
Cultivated 29.6 16.4 - 14.0 12.0 - 11.2 - -
Non-Culturable 18.7 10.3 8.3 14.0 9.1
SOURCES: Hunter VIII (1876) on Malda.
Census of Bengal, 1911.
Malda Survey and Settlement Report (1928-35).
Rajshahi District Gazetteer (1916).
Ishaque, Plot-to-Dlot Survey of Bengal (1944/45).
Census of Pakistan (1961).
Rajshahi District Statistics (1983).
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indigo, and fodder crops (kalai especially), in both
regions. Another was the decline of food crops other
than paddy on the Malda side. Paddy area grew by 20
percent over the 75 year period up to 1925, taking
half its growth each from food and non-food crops.
On the other hand, while non-food crops also dis-
appeared in Rajshahi, the food crop sector has
made a steady recovery since the 1943 famine:
cereals, pulses, and other food crops improving
slowly at the expense of fibres and other non-
food crops.
4) For the region as a whole, the dramatic shift to
paddy land occurred in sparsely settled Malda after
the migratory population shift from western areas
of Bengal. Despite fluctuations around the 1943
famine period, the region has now settled into a pro-
duction trend whereby three-quarters of land goes
to paddy, one-sixth to other food crops, with a
small residual devoted to fibres. In times of
distress, paddy will dig deeper into the other
food sector, of which a substantial proportion
now includes mango gardens, a cash crop exported
to the cities. The substantial proportion of
land devoted to fodder crops, amounting to one-tenth
earlier in the century, has been lost forever. These
are the features of a food economy under stress:
decline in crop diversity, increasing population and
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its dependence on monocropped rice, with pressure
from the export market (both mango and rice) and the
sharecrop contract (paddy and rice straw) undermining
the nutritional security of animals, humans, and even
soils.
Conclusion
The evidence of this chapter supports the conclusion that
the Barind Tract has been the victim of distorted development.
No sense of legacy, custodial inheritance, or prudent husbandry
has touched either the reclamation or utilisation of the land
over the last century. Those who have extracted its wealth have
wisely lived elsewhere, perhaps the best statement about the
nature of its demise. The continual disruptions of a delicate
ecosystem - recorded here as "improvident land reclamation",
"compulsions of the export rice trade", and "vulnerabilities of
monoculture" including famine - led to the mutual disintegration
of nature and society. If the Barind has few degrees of freedom
today, they were not lost in a roll of the dice with the Almighty
but in the guided hand of a marked deck of cards.
Appendix 1
Population Trends in Bengal by Region and in Study Sites
(1872-1981)
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Table 1
Population Trends in Bengal (1872-1931):
by Region and Selected Districts
Area 1872 1881 1891 1901 1911 1921 1931
North Bengal 8045432 8431592 8826960 9373620 10138587 10345669 10668066
Rangpur 2153686 2097964 2065464 2154181 2385330 2507854 2594785
Dinajpur 1430096 1442518 1482570 1567080 1687863 1705353 1755432
IBogra 642060 686974 764461 854533 983567 1048606 1086419
Pabna 1210470 1310604 1361223 1420461 1928586 1389496 1445654
Mal da 677328 711487 814919 884030 1004159 985665 1053766
Rajshahi 1423592 1450776 1439634 1462407 1480587 1489675 142901&
East Bengal 11038930 12276111 14035377 15531719 17432140 18837835 20690518
Dacca 1827931 2090877 2395430 2649522 2960402 3125969 3432577
Tippera (Comilla) 1404045 1514361 1782935 2117991 2430138 2743073 3109735
West Bengal 7604661 7393954 7689189 8240076 9445321 8050642 8647189
Central Bengal 7427343 8211986 8535126 8993028 8467314 9461395 10108229
Jessore 1451507 1939375 1888827 1813155 1758264 1722219 1671164
SOURCE: Census of India data, appropriate years.
TABLE 2
Population Trends in Western Barind and Adjacent Areas: by Thana (1881-1981)
1881 1891 1901 1911 1921 1931 1961 1974 1981
Malda District
Sibganj 102162 114998 127906 150371 147288 123922 203400 287845 334231
Nawabganj N.A. 66453 73393 71274 47801 107506 189916 271145 315462
Nachole - - - - 24699 29586 36186 60780 74860
Rajshahi District
Patnitola N.A. 98927 93960 110181 62355 63354 86758 125243 153670
Tanore N.A. 86952 88487 92398 43009 43331 58863 91571 112460
Godagari N.A. 46780 47371 55097 59771 62356 88934 143869 172620
Manda N.A. 113848 126155 135738 N.A. 84194 141502 206559 248891
Natore N.A. 142039 127753 118160 79605 73085 135909 212885 274360
Appendix 2
Economic Classification of Agricultural Regions in Bengal
Source: A. Ghosh, Sankya, Vol.
Tables 5-10 inclusive.
10, Parts 1 and 2, 1950:
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TABLE 5
Concentration Index, Percentage of Area Sharecropped, Leased and
Percentage of Sharecropping Families
Regior Mean Index P C of Area P C of Area P C of Area P C of
of Cultivated Sharecropped Leased Sharecropping
Concentration by Croppers Families
or
Leasholders_
I 6844 44.3 39.6 4.7 82
II 6395 34.8 29.0 5.8 56
III 5791 35.7 21.6 14.1 53
IV 5182 21.6 12.9 8.7 20
SOURCE: *Ibid, Table 5.
TABLE 6
Percentage of Families in Ownership Size Classes, Percentage of Families
Owning and Cultivating Below and Above 10 Acres*
Region P C of Families in Ownership Size P C of Area P C of Area
Class (Acres) Owned by Cultivated by
Families with Families Owning
(Acres) (Acres)
0 0-5 5-10 Above 10 0-10 Above 10 0-10 Above 10
I 41 41 11 7 52 48 76 24
II 37 49 10 4 67 33 86 14
III 26 60 9 5 70 30 83 17
IV 20 73 6 1 88 12 88 12
SOURCE: *Ibid, Table 6.
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TABLE 7
Percentage of Categories of Agricultural Workers and Percentage of
Cultivatinq Families*
Mean
Index of
Concen-
tration
Cultiva-
ting
Owners
Tenant
Culti-
vators
Agri-
cultural
Labourers
P C ofg
Families
Depending
on Agric.
Labor
(Floud Com-
mission)
P C of
Famil ies
According
to Sample
Survey
1945/46
I 6844 27.6 9.3 22.8 22.4 44 63
II 6395 31.0 6.2 22.7 25.3 54 67
III 5791 40.4 5.8 18.5 24.1 63 70
IV 5182 52.5 4.0 15.4 15.5 70 77
SOURCE: *Ibid, Table 7.
TABLE 8
Percentage of Area Utilised, Double Cropped, Fallow, Waste and
Others*
Region Utilized Cultivable Uncultivable Fallow Orchards Double Cultivable
Waste Waste Corpped to
Cultivated
I 41.6 9.9 17.2 9.5 7.7 14.2 51.8
II 49.2 7.8 16.5 2.2 4.9 16.0 62.0
III 65.3 8.0 15.9 1.6 3.6 30.0 68.5
IV 75.0 4.1 21.1 1.2 4.4 . 29.3 92.0
SOURCE: *Ibid, Table 8.
Region Cul ti va-
ting
Accord-
ing to
Census
1941
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TABLE 9
Availability of Land, Bullock and Credit and Value of Crops*
Region Mean Area Mean Value of Per Acre Mean Loan P C of
Per Tiller Bullock Crops Acc. Acc. to Per Family Indebted
Per Acre to Floud Season (Rs.) Families
Commission Crop
Reports
I 7.3 0.40 45 44 46.0 38.7
II 5.1 0.40 46 51 66.2 51.0
III 5.0 0.29 51 49 68.5 56.4
IV 2.5 0.22 56 58 95.2 58.8
SOURCE: *Ibid, Table 9.
TABLE 10
Rent Per Holding, Proportion of Rent to Produce Less Per Acre
and Debt Per Family
Region Population Proportion Rent Per Debt Per Less Acre
Density Rent'Per Holding Family (Rs.)
(1946) Produce (Rs. (Rs.)
I 364 30 51.5 33.7 0.35
II 426 33 48.4 51.0 0.45
III 960 18 38.4 56.4 0.36
IV 741 24 29.0 58.8 0.28
SOURCE: *Ibid, Table 10.
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CHAPTER 3
DYNAMICS OF ECOLOGICAL CHANGE
"Man has reacted upon organized and inorganic nature,
and thereby modified, if not determined, the material
structure of his earthly home" George Perkins Marsh,
Man and Nature (1864).
"There has been no timeless wilderness in a state of
perfect changelessness, no climax forest in permanent
stasis", William Cronon, Changes in the Land (1983).
"The amazing difference in the state of a cultivated
and uncultivated surface of earth is demonstrated by
the number of small streams of water, which are dried
up by clearing away forests. The quantity of water,
falling upon the surface, may be the same; but when
land is cuvered with trees and leevs, it retains the
water; when it is cleared, the water runs off suddenly
into the large streams. It is for this reason that
fleshes [floods) in rivers have become larger, more
frequent, sudden and destructiv, than they were
formerly", Noah Webster, Essay and Fugitive Writings on
Moral, Historical, Political and Literary Subjects
(Boston, 1770).
Health, ecology, and land settlement: processes
undergoing change yet interlinked in the Barind. This theme,
already filtered through our history of the region, provokes
another inquiry into the floral composition of the environment,
under the assumption that stresses in the social environment will
likely transpose the natural world.
Accordingly, we begin with historical changes in flora
and fauna in the Barind and Rahr regions of our study districts,
Malda and Rajshahi (Section 3.1). The dramatic contrast between
the earlier ecological formation and today leads to some
reflections on the role of botany as a social process, helping
people cope with environmental stress generated beyond the limits
of their farms and businesses (Section 3.2). Then we discuss two
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botanical surveys conducted in our study areas of Nachole and
Patnitola (western Barind) and Sibganj (the Rahr region) in
April-May 1985. The first survey was a general tour intended to
find what kinds of trees, shrubs, and wild herbs and grasses were
being grown in these thanas (Section 3.3). The second survey was
restricted to Nachole and Sibganj because they represent the
traditional contrast between the orchard region of the Rahr and
the highland, undulating Barind. Only thirty miles apart, we
could not expect to find a defined ecocline, but the differences
were revealing. This survey used the transect method to
enumerate species and their density (Section 3.4). Lastly, a
discussion of the private ownership of trees, based on survey
data, connects our reflections on nature to the political
economy.
Three conclusions emerge from this chapter:
1) The long-term drying of the Barind is historically
conclusive and greatly influenced by the pattern of
land clearing and the pressures of the export rice
trade.
2) The botanical differences between the Barind and Rahr
regions are real, but there is enough overlap to
suggest that an intermediate ecological formation
could be reconstituted to relieve the pressure on
biomass in the Barind.
3) The botanical profile is, to a considerable degree,
a structural part of the built human environment,
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whereby persistent species have demonstrated utility
to peasant survival and recent additions reflect
adaptation to stressful change. However, while all
social classes are cognizant of the social utility of
botany, the control of important biomass assets,
especially trees and crop residues, is class-
sensitive. To the increasing degree that biomass
supply penetrates the market in response to the
fuel crisis of the region, nature is commoditized
and its products assume the form of congealed
capital.
3.1. Historical Profile of Barind Botany
Captain Rennell, in his Memoir of a Map of Hindoostan
(1791) refers to the Barind simply, accurately, but unhelpfully
an "uneven, jungly country". It is the immensely resourceful and
astute botanist Francis Buchanan whose tours of greater India for
the East India Company in the first decade of the nineteenth
century (1807-1813) offer a point of departure.
Buchanan in his "Notices concerning the plants of various
parts of India" (Transactions of the Royal Society of Edinburgh,
1823), recounts his far reaching tour of the Indian subcontinent,
as well as parts of Burma and China, with observations on the
principal flora of each region. He noted the strong similarity
between "Farther India", or Southern China, and Chittagong.
These regions, as well as the "immense Eastern Archipelago,
including the Andaman and Nicobar islands, may be considered as
belonging to the same vegetable arrangement ". The most prominent
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feature was the "tendency in trees of considerable size to twine
around others, forming thus forests almost totally impervious".
The density of vegetation was so compact that "even some of the
Palmae, a tribe in general remarkable for erect stiffness, are
here climbers, and often overtopping the highest trees, again
drop branches to the earth; and with other thicker, though less
powerfully armed climbers, form a mat which becomes almost
impenetrable. This thick vegetation produces a delightful
coolness, and preserves a moisture that encourages the growth of
numerous and beautiful parasitical plants, Filices, Aroidae and
Orchidae; but renders the climate rather sickly to constitutions
unaccustomed to such a moisture" (Buchanan, 1823:4).
In a letter to his daughter describing his "delightful"
botanical jaunts through Comilla and Chittagong, he lamented the
inconvenience of avoiding his normal evening stroll, a custom
dating from his country childhood in the Midlands, because a
stroll through the village forests of the time was anything but
simple. The nocturnal respiration of flora doubtless accounted
for the sensation of suffocation he experienced, indicating a
vegetative density quite out of proportion to contemporary
experience.
The striking aspect of this brief report is his acute
assessment of ecological analogues across wide distances. He saw
strong similarities between Kerala, on India's southwest coast,
and Chittagong "in its vegetable productions and appearance".
Ceylon also resembled the same blanket of luxuriance. But when
it came to the "countries of rigid vegetation", especially those
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suffering from a "scarcity of moisture", notably the Karnataka
and Mysore regions of South-central India, he did not find any
analogues in eastern Bengal through which he had travelled widely
(including Dinajpur and Rangpur).
His floral description of Mysore, in the year 1800, is
useful because the pattern of human settlement and range of
vegetation are strongly reminiscent of the Barind Tract today.
Both Mysore and the western Barind are highland formations,
though at different altitudes, and the Barind receives (and also
received in the past) roughly twice the annual rainfall as
Mysore. In the Mysore lowlands rice was the staple, requiring
artificial irrigation from reservoirs or canals, while in the
higher country the rainy season produced crops of "miserable
coarse grains" like millet, sorghum, and coarse wheat. "The
general appearance of the country is sterile ... the fruit trees
clustered round the villages consist chiefly of the Mangifera,
Citrus, Bassia, Artocarpus, Eugenia, Elate, and Borassus, while
the kitchen gardens require to be watered by machinery from
wells... In the woods, the trees ... consist in a large
proportion of wild prickly dates and Bambusae, with trees of the
Leguminosae, especially such as have prickles. Even the thickets
consist chiefly of bushes of the Leguminosae, and of the Rhamni
and Caparides, almost all armed with prickles or thorns, while
the fences are chiefly of naked Euphorbiae (Antiquourum and
Tirucali)... The most common herbage consists of small Cyperus,
Scirpus, Andropogon, Convolvulaceae and Leguminosae".
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As we shall see, this account of the "rigid vegetation"
of the Karnataka region in 1800, appropriate to a chronically
drought-prone zone, would find its proper ecological analogue in
Eastern Bengal as the Barind Tract underwent the stresses of land
settlement. The Malda region served no comparative purpose to
the eyes of an experienced botanist in the early nineteenth
century because it must have been quite different then, more
synchronous with its meteorology.
Flora and Fauna
Hunter's (1876) and later accounts say little about trees
and shrubs, except indirectly as sources of indigenous drugs (see
Section 3.4). But accounts of fauna and their habitats give us a
fair indication of the extant forest from the mid-nineteenth
century.
In his Malda account, Hunter (1876:VIII) observes:
"The ruins of Gaur and Pandua are the favorite
haunt not only of tigers, but of every other
beast, bird and reptile which frequents the isolated
jungles of Bengal. The Katal (thorny scrub jungle of
the Barind) also which is estimated to cover about 150
square miles in the district, particularly that portion
between the Tangan and Purnabhaba rivers is almost
entirely given up to wild animals. The jungle is too
dense in many cases to admit even the passage of an
elephant and consequently the larger beasts of prey
breed almost undisturbed".
The hunting grounds for tigers were "the grassy swamps
which covered considerable areas of the district and beyond into
Purnea and Dinajpur toward the Himalayan foothills".
An even earlier account comes from a British commercial
agent who lived in Bengal for some thirty years. Mr. Simson,
author of Letters on Sport in Eastern Bengal (1886), wrote as
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much about the environment as he did of the game which he and
other sportsmen hunted in the wild tracts. His first post was in
Rajshahi in 1850, and he assures us that the Barind was a good
hunting ground at that time.
"Here were large tracts of tree jungle, with palms,
bamboos and all the common Bengal trees: at the foot
of these trees shrubby, thorny jungle afforded the best
of cover for all game. The Burrin was so unlimited,
so hard to beat, so difficult to shoot in, and considered
so unsatisfactory that sportsmen seldom looked it up;
nevertheless, it was here that most of the game found
breeding shelter, and from the Burrin the deer and the
hogs descended to the villages to find shelter in the
grass and rose-bushes and to revel in the green crops".
Hunters found better amusement at the edge of the Barind
on the river side:
"Here, between the water and the Burrin, was ample space
to ride hog and deer; tigers and leopards followed the
deer and hog to the valley; black partridges and hog-deer
swarmed to the thatching grass; khyah partridges called
'chickore' abounded in the rose - bushes; snipe and
nearly every kind of Bengal wild duck resorted to the
water in the center".
While it was true that under pressure the Barind provided
shelter ("when pressed hard by beating elephants, all the game
would make for the Burrin"), Simson claimed that the only game
which "stuck steadily to the Burrin" were spotted deer, "which I
have never shot elsewhere in Bengal", and peafowl.
Outside the Barind the chars in Simson's account were
under jungle, with the exception of some clearing where indigo
was sown. The rest of the char land was covered with thick
reeds, rushes and tamarisk bushes, and in some places the jungle
was so heavy that it could only be beaten with the help of a line
of elephants. The chars sheltered wild buffaloes, the last of
which was ridden down and shot from the saddle, accordingly to
174
Simson, by the manager of Watson and Company in the late
eighteen-sixties.
At mid-century, Rajshahi contained buffalo, tiger,
leopard, wild pig, spotted deer and hog-deer. The small game
consisted of hares, peafowl, black partridge, khyah or swamp
partridge, rani-quail, the likh or lesser floridans, snipe, geese
and wild fowl. Fifty years later, according to the Rajshahi
Gazetteer (1916), of the wild animals "only the leopard and wild
pig have been able to hold their own and are still found in
village jungles: the rest have gone with the clearing of jungle
and spread of cultivation". Among the birds "the peafowl and
swamp partridge alone have disappeared", but the abundance of
other birds had noticeably declined. Tigers survived into the
late 1890s and then gradually disappeared.
This was true also on the Malda side as confirmed by the
Malda Gazetteer (1918:7).
"The last three decades have seen the district cut
off for wild animals from the Terai by the construction
of the sub-Himalayan railways, and the jungles cleared
and their inhabitants exterminated by the Santals and
Paharias... At the present time a tiger is somewhat of
a rarity and is invariably a wanderer. The carnivores
of the district are now represented by leopards and
other smaller species. The ungulates comprise hog-
deer and wild pig".
The Rajshahi Survey and Settlement Report (1912-22, p. 4)
describes the Barind as cleared "except for a few small patches
of scrub which afford cover to nothing larger than an occasional
hare or partridge". The scenery was very different from the rest
of the district. "In other parts the huts of a village are
buried in dense thicket of bamboos, and groves of mango and other
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fruit trees. Here the villages appear naked and mean. There is
no shade and an absence of green vegetation. By the month of
February the red soil of the fields is baked hard, the scrub
jungle looks dry and parched, and the only things that flourish
are the myriads of tall toddy palms with tap roots deep in the
soil and graceful heads rustling in the hot west wind". The
Santals maintained these borassus palms called tal_ because of the
juice and its hard, fibrous wood useful for beams and rafters.
While Rajshahi was now settled, certainly by the early
20s, there were still traces of the old Barind katal vegetation
left on the Malda side, around the old ruins of Gaur.
The Malda Gazetteer (1918:8) reports remnants of sal
forest and vanishing diversity in the old Barind.
"Portions of the Barind are still covered by the
jungle (katal). This consists chiefly of thorny
scrub bush-jungle mixed with an abundance of pakur
(ficus religiosa), bar or bat (ficus indica), simul
(red cotton), pipul trees and nipal bamboos. A species
of thorny bamboo known as beurbans is common in Pandua
and there is an considerable wood of sal near
Pakurhat; palmyra trees are also common. Near villages,
thickets or shrubberies of semi-spontaneous more or
less useful trees of a rapid growth and weedy character,
are usual and sometimes extensive, in addition to the
ordinary nim, jack fruit trees, tamarind, bamboos,
pipul, and mango. Dense thickets of this nature are
a feature of the uncleared embankments of Gaur".
But ten years later the Barind had begun to reach the
barren proportions of the contemporary landscape in the Malda
Settlement Report of 1928. The scrub jungle was now nearly gone
and something very odd for a generously endowed rainfall regime
had taken place. The Barind had experienced an ecological
succession of inverse proportions.
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"The Barind is conspicuous by the absence of trees.
Isolated simul, pakur, peepul, and nim trees are
common, but the only trees of any economic value are
the date palms which grow sporadically over the eastern
side of the district and the LAl tree, which is found
in some quantity in the south of the Barind. Bamboos and
plantain trees are grown but not to any extent" (Malda
Settlement Report, 1928:32).
3.2 Social Utility of Botany
For the people occupying this environment nature must
have seemed increasingly hostile yet a necessary ally in warding
off the threats to survival from drought and landlordism. Botany
can be seen as an indication of the environment and also as an
agent influencing the moisture regime. As moisture became a
problem in a drought-prone situation, the pattern of vegetation
reflected adaptation to extreme stress. The vegetation of the
Barind today includes fossils of its former habitat and recent
adaptors to the drier region.
It is useful to reflect on the contrast between the use
of the land by the Santal who resettled the Barind and the big
landlords who seized the land afterwards, setting up their own
raiyati and under - raiyati system. An argument is presented
that ecological stress was amplified mainly through exploitation
of settled agriculture and extraction of its value, not from the
process of land clearing by tribals.
The Santals were often blamed in official reports for
harming the land while in the same breath being praised for
clearing wild bush land which no one else had the heart, or
desperation, to tackle. The Santal practiced a kind of shifting
cultivation in the Barind, which included slash-and-burn and bush
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fallow cultivation, methods derogatorily dismissed by
contemporaries as the quaint product of a tribal people's "roving
disposition".
There is an unintended, bitter irony in the accusation.
In his Annals of Rural Bengal (1897), W.W. Hunter recounts the
coercive removal of the Santals from their native forests in the
Chota Nagpur plateau, at the behest of powerful landowners, in
the late eighteenth century. In the early part of British rule
they, along with some other tribes from Rajmahal, e.g.,
Malpaharis of Dravidian descent, were considered a menace as they
frequently attacked the plains after harvesting their crop.
(Hunter, 1897:218). Unable to control them militarily, except in
the much later form of the unconscionable slaughter of thousands
following the Santal rebellion of 1855 at Rajmahal, the British
government formed a large estate of waste lands in Santal
Parganas, known as Damin-i-Koh, in the year 1790. By 1851, the
population of Santals had increased forty-fold and this as well
as other Santal estates had become a good source of revenue for
the government. As the population outgrew these estates, the
flow eastward because inexorable. "By these measures", noted
Hunter (1897:221), "did the British government change invasion
into immigration".
The carrot and stick methods by which the Santal were
induced to emigrate to the eastern wilds gave ample scope for the
expression of their "roving dispositions". The absolute
necessity of these allegedly hereditary rovers was stressed by
Hunter's interpretation of the British design. "The Santal was
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destined not only to restore the equilibrium between the
population and the cultivated land in the western lowlands, but
also to become the means of rendering British enterprise possible
throughout the whole of Bengal. During the next two generations
every Hindu, being able to obtain a little farm with a homestead
of his own, naturally declined becoming the workmen of foreign
employers. The division of the population into capitalist and
day laborers did not take place; and when even English capital
sought investments in Bengal, it found the second element
missing" (Hunter, 1897:224).
The Santals and other tribal groups provided the missing
element, "as they were more vulnerable to pressure and inducement
and least tied to particular plots of land" (Dasgupta 1984b:A-
137 ).
The tribals and so-called "semi-Hinduised aboriginals"
came from semi-arid agro-climatic zones where even in a normal
year the production was low, and agriculture was vulnerable to
regular droughts. The conditions of nature forced them to adopt
shifting agricultural methods and to combine agriculture with
pastoralism - both of which explain their high propensity to
migrate as population increased in their home areas. Though
unrecognized at the time, these methods may have been ideally
suited to exploit the Barind habitat without harm, provided the
pace of clearing had been adjusted to their needs instead of the
compulsions of land revenue.
Santal villages sprang up on the margin of each secluded
marsh and jungle in the Barind. Their methods included rice
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cultivation (aman) during kharif and boro rice near jhils,
foraging for fuel and wild plants (nutritional and medicinal),
and hunting during rabi season since they were in no position to
rehabilitate the derelict tanks of ancient origin for cropping.
Trading with the diara people for maize, pulses, and oilseeds
ensured a diversified diet. Adjustment to seasonality, diversity
of food acquisition, creative adaptation to the patchiness of the
habitats spread through an undulating topography - these flexible
responses to the patchwork mosaic that the Barind presented to
the new settler were alien to the European perception of untamed
nature resistant to the imperatives of land revenue. If the
British had been interested in sponsoring an experiment in
"creative living", the tribes and the revenuers would have chosen
different sets of habitat, different parts of the patchwork, to
live in and reorder. The first, labeled "primitive", employed
diversity as a buffer against uncertainty; the second, labeled
"modern", ordered nature to the requirement of a vulnerable
monoculture, dictated not by what nature was prepared to yield
but by what the rice traders were prepared to pay.
The Santal method, defensible within their world view and
arguably superior as a "primitive" form of utilising less
productive soils of a land sharing the meteorology of a tropical
rain forest and a seasonal savannah ecology, was antithetical to
the British and landlords since shifting cultivation meant the
aggregate production was scarcely proportionate to the area
reclaimed. Intensity of cultivation was appropriate neither to
Santal culture nor their agriculture. Fallowing, an integral
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part of tribal land use, ran contrary to the intent of British
administration. "Wants" says the anthropologist Marshall
Sahlins, "may be easily satisfied by producing much or desiring
little". Tribal peoples were not admired for their refusal to
desire more than they needed.
Contrary to popular prejudices at the time, the Santals
were familiar with the techniques of settled cultivation, which
was quite extensive in the district of Santal Parganas. For
example, a fairly recent study of Santal agriculture in
Belpahari, Midnapore district (Banerjee and Sarkar, 1964) is
relevant because the undulating land, droughtiness and clay to
sandy clay soils mirror Barind conditions. Santal grow aman and
aus rice crops plus as an assortment of coarse grains (especially
maize), pulses, oilseeds, kharif and rabi vegetables, and fodder
grasses on three soil types across four land elevations, with
soil compatibility and moisture requirements dictating crop
selection.
Santal rituals express the importance of appeasing nature
in the face of uncertainty. Ceremonies such as Magh-sim,
performed in the first ten days of February, appeased the
tutelary deities residing in the forest. In order to give an
example to the young, forest products were forbidden either in
hut repairing or construction in making the body of the
agricultural plough before the performance of this festival.
Karam Parab, performed in the Bengali month of Bhadra (August-
September), celebrated the presiding deity of the Karam trees and
also expressed hope for a rich aman harvest. Afterwards, the
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cultivators were accustomed to posting a sal or Bhela branch in
their fields as a good harvest omen. And when land was nearly
exhausted a blessing ceremony and the planting of herbaceous
cover was often the practice before moving on.
The hunting practices also served an ecological purpose.
The true Barind hunters were not the occasional horde of British
warriors, fleeing the rigors of their account sheets, but the
Santal whose winter excursions along the wide swath between the
Barind scrub and the river provided necessary dietary supplements
and equally necessary weeding of animal populations coexisting
with the Barind habitat. As a result, the Barind remained a
breeding ground and a sanctuary from settled farmers who tended
to eliminate fauna as agricultural pests.
Santal migration within the Barind was motivated not
simply by the aversion to paying rent, as the British Collectors
maintained, nor entirely by the usual debt trap through which
richer cultivators pressed the guileless underfoot. Tribal
peoples were pushed to the margins by the dominant economy.
Writing of the twilight zone in American colonial history when
English settlers were levelling the forests of New England as the
native Indians shrank into ever narrower ranges of habitat,
Cronon remarks that "the sweeping alterations of the colonial
landscape were ... testimony that a people who loved property
little had been overwhelmed by a people who loved it much"
(Cronon 1983:81).
Lest this portrait of tribal behavior appear idyllic and
unconvincing, it is important to remember that these people were
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the forerunners of British capital and their main task was
deforestation so that land could be brought into production as
widely and rapidly as possible. The ecological effects of this
regional deforestation were certainly profound. Microclimate,
hydrology, and soil mechanics were all altered by the clearing
process. The combination of deforestation and agricultural
cultivation had the effect of warming and drying the soil, making
the surface of the land hotter in the winter dry season as well
as reducing the water-holding capacity of soils.
Although the official reports tell nothing about the
transformation from dense, scrub forest to droughty cereal
region, the ecological principles are reasonably clear. Although
clearing may have altered little in terms of the larger
atmospheric movements of wind, clouds, or rain, it must have
brought substantial changes at ground level for ecological
communities interacting with atmospheric phenomena.
Forests regulate surface temperature at lower levels than
open areas; narrow the range between maximum and minimum
temperature, thereby producing a steadier climate; reduce wind
speeds 20 to 60 percent, depending on the species and soil
composition of the forest community; mitigate flooding, runoff,
and related soil erosion; and retain both moisture and disease
vectors within the semi-impermeable membrane of the forest
community.
Forest clearing in the Barind interrupted all of these
interwoven relationships. It appeared to travellers in the
twenties that the weather itself was changed by clearing but what
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changed was the landscape's response to the weather. Destruction
of the forest meant the alteration of the seasons themselves, in
the restricted sense that the ecosystem's cycle of biological
rhythms was irretrievably displaced.
The absence of tree roots and forest litter led to
massive runoffs, which left deep, jagged incisions in the earth
known as bydes transecting the steep slopes. Sudden, annual
floods were the dramatic result of deforestation, since removal
of trees increases the total amount of water flowing off the land
into streams and rivers. Lacking forest cover along sloped
gradients, watersheds emptied themselves more quickly so that
flooding actually led to dried-up streams or, alternatively, to
disease-ridden lowland swamps. Abrupt alterations of flood and
drought became an annual peril.
One of the advantages of a mute historical record is the
license to speculate. Likely side effects of deforestation would
be reduction of edge dwelling animal species; changes in species
composition of forest patches over the period of clearing; wider
fluctuations in temperature; gradual disappearance of streams for
extended seasons; and decline of water tables.
At worst, only a portion of the forest clearing could be
blamed on the allegedly roving disposition of the Santal.
Massive deforestation was the instrument of a land revenue plan
insensitive to self-limiting impacts on the ecosystem.
The strictures of settled cultivation had a much more
profound impact on the environment than the mobiles interfaces of
Santal life. The transition from the 18 8 0 s to the 1920s was
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dramatic and permanent in the Barind: gradual disappearance of
the forest, an endangered reservoir for large fauna and drying up
of small water bodies and marshes discouraging small fauna;
chronic complaints about shrinking pasturage and spread of cattle
murrains, an epizootic disease of cattle which killed off large
numbers and dramatically increased the price of cattle, driving
poor cultivators off the land since they could no longer afford
the means of production; and inclusion of rice straw in barga
contracts which also withdrew customary rights to trees and
cowdung for tillers of the land as all the land products became
price-sensitive.
Above all, two macro trends, the neglect of traditional
irrigation tanks (often refilled by landlords, exacerbating the
drying out of the land) as well as concentration on export-driven
monocropping of aman rice on terraced fields, abandoned the
tribal emphasis on seasonality. Damage to the land featured, but
was not limited to, long-range nitrogen depletion, loss of
minerals, and soil compaction from unrelieved rice cultivation.
Instead of providing mechanisms for seasonal adjustment
against uncertainty, a bold fiction was superimposed over the
peasants' grim struggle to provide their families, cattle, and
land with adequate nutrients, water, and energy. This fiction,
upheld by landlords, officials and traders, held that the Barind
throbbed with productive power for six months each year, and
lapsed into hibernation the rest of the time. The state of the
environment, distorted by the demand for remittance of capital to
its absentee owners, was reified into a natural event. Thus
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emerged the cruel paradoxes which separated the cloistered
peasantry from their mobile predecessors on the land.
The first paradox was that while the Barind was an
essential cash cow for the market economy, its primitive
production and communication system remained unchanged. Since
the burden of delivering the harvest rested on the peasants'
shoulders, under threat of expulsion by an army of
disenfranchised laborers eager to take up barga on the most
oppressive terms, change was unnecessary.
At the height of the export trade, the enclave economy
retained its primitive transport system, with peasants cutting
the ridges of fields to move their carts laboriously to the
riverain rice markets, while the modern transport system outside
the production zone provided the steamers and railways to
integrate the enclave with the metropolis. This two-tiered
economy assured that the benefits of trade would accrue to the
intermediaries between production and consumption, while the
environmental costs would be borne by the cultivators whose grasp
on basic necessities weakened.
The second paradox was that the rhythms of peasant life
fell out of synchrony with the cycle of nature. When the vast
aman fields were ripening with an impending harvest, conjuring
the traditional image of a Golden Bengal ("sonar Bangla"), the
peasants were malnourished and resigned to the distress sales at
harvest time which in bad years meant parting with irreplaceable
assets, especially land. After harvest, the droughty environment
assumed the personality of a schizophrenic recluse, turning
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inward as a form of self-protection, while the peasants consumed
their share of the harvest in a brief eclipse of well-being.
While the Santals, enjoying a short respite in history, had
adjusted their needs to protect the reproductive power of the
land, the peasants were forced to harm their own productive base
in the interest of "producing much". The consequence was that
neither the land nor its inhabitants could count upon one another
as partners in a sustainable relationship.
Subjected to the private monopoly of cereals, capital and
biomass by landlords, and neglected by government which failed to
supply year-round passable roads, medical dispensaries or
development institutions of any sort, peasants drew upon
cultivable plants to ameliorate environmental deterioration and
meet certain needs even as the land was losing its capacity to
support a variegated vegetative cover. Necessarily, the planting
of trees and shrubs became highly selective, short-term responses
to macro changes, all the shorter because the tenant's trees
reverted to the landowner when he left the land. Still, the
planting of appropriate tree and shrub species to reduce wind and
soil erosion, provide shade to reduce pond evaporation, restore
nitrogen, and cope with illness helped to brake the peasantry's
descent into the vortex.
These adjustments of the botanical profile were
successful only in a limited sense, given the macrocosmic
perturbations we have described. Their impact was, and remains,
sporadic, intermittent, and uneven, given the variation in skill
and familial knowledge of flora among the population. But one
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can recognize the powers of endurance and intellect that this
articulation of the landscape represents, as we turn our
attention to the floral mosaic of today.
3.3 Floral Distribution in the Region Under Study
The transect along which the study sites (Sibganj,
Nachole, Patnitola) are located is part of the dry region of
Bangladesh, which includes the old districts of Rajshahi and
Kushtia and parts of Jessore. The sites are in Rajshahi, whose
floral pattern has been radically altered in species distribution
and density since the eighteenth century when the region was
covered with mixed 'sal' (shorea robusta) forests or semi
evergreen forests and savanna (Ismail 1973). As Rahman states,
"now the district and the flora may be considered as forming a
disclimax of savanna with crop fields and degraded woodlands"
(Rahman 1981).
There are relicts of once - dominant forest flora
throughout the district and along our transect. Village
shrubberies and small woodlands here and there are remanants of
the old sal forests, observed especially in Patnitola and parts
of Dhamoirhat (Ismail, 1973).
The survey data herein reported is restricted to the
vascular plants, (trees, shrubs, and herbs), which include
seasonals, annuals, perennials, climbers, epiphytes, and a few
parasites. The complete floral lists with their abundance,
frequency, and density values are reported in the appendices of
this chapter. The principal flora, their habitats and uses, and
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distribution throughout the study region are discussed to
consider the relative droughtiness of the Barind and its ability
to support vegetation.
Appendix 1 lists the species observed during the
preliminary survey in April, 1985 at the end of the dry winter
(rabi) season. All three thanas were criss-crossed by jeep and
ten sites in each thana were visited based on their
representative character, usua'lly a settled area including
homestead clusters, fields, roads, tanks, dry uplands and marshy
lowlands. Species of trees, shrubs, and herbs commonly
encountered were recorded without consideration of density.
Species were classified by percent occurrence at the sites, e.g.,
80% occurrence means the species was observed at eight out of ten
sites in a particular thana. The classifications (Appendix 1)
are: abundant: 81-100% occurrence
frequent: 51-80% "
less frequent: 21-50% "
rare: 1-20% "
The preliminary survey corroborates the general finding
that the Barind vegetation is considerably less endowed in
species diversity. The number of species recorded were:
Nachole Patnitola Sibgani
Trees 14 16 29
Shrubs 4 7 8
Herbs 21 20 40
Nachole thana is typical of the highland Barind (old
alluvium with impermeable reddish yellow soil) known as "barendra
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bhumi", containing a great number of ponds, most of which were
dry due to shallow depth and absence of vegetation. Nachole is
the poorest in natural plant cover among the three sites. Over-
cutting was blamed by local people for making a bad situation
worse. Twiners and epiphytes were not observed. It was
interesting to note, however, that in Fotepur Union, which has
some bils (deep depressions), the flora are relatively more
abundant, which reinforces the need for excavation of ponds,
bils, and canals to maintain a sustainable plant cover with
species diversity. Fotepur represents an intermediate
environment between Maktapur (Nachole) and Bimurshi (Sibganj).
In the level Barind region to the east, Patnitola is
situated next to the Atrai river, and its land is divided between
20% 'poli' (new alluvium) and 80% barind soils. In the past,
this thana had mixed deciduous forest cover indicated by a number
of closely grown Eugenia Jambolana (jam) trees as relicts in the
rice fields near Dibar in the western part adjacent to Shapahar.
Moreover, the adjacent thana, Dhamoirhat, had remnants of 'sal'
forest in the Altadighi border area.
Sibganj, representing the Rahr region of old Malda, is
entirely 'poli' land (permeable sandy loam) divided into eastern
and western sectors by the Pagla river. Floristically Sibganj is
the most diverse of the study areas, with plenty of mango and
jack fruit gardens and a high number of shrubberies and climbers.
As reported by locals, the flora was denser in the past. Acacia
nilotica trees, though scattered throughout the thana, form open
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but pure communities along the western bank (inundated during the
rainy season) of the Pagla.
The distribution of trees indicates differences among the
habitats. Artocarpus (Jack) is abundant only in Sibganj, while
Borassus (Tal) is dominant in the Barind sites, as expected since
they are hydrophytic and xerophytic species, respectively. Other
fruit trees, like mango (um), banana (musa), coconut (cocos) and
litchi are either exclusively abundant or more frequent in
Sibganj than Barind sites, as are azadirachta (neem) and acacia
nilotica (Babla). The superior bamboo thickets are grown in
Sibganj, inferior growths in the Barind.
In general, species favoring moist habitats, like
moringa, salmalia, anthocephalus, favor roads, gardens, and
homesteads in Sibganj, while species adapted to drought do better
in the Barind. Often Barind trees inhabit waste lands, such as
pongamia which is exclusively abundant in Patnitola.
Interestingly, the only abundant shrubs are found in the
Barind, jatropha (Nachole) and annona squamosa (Patnitola). But
Sibganj supports a wider range of frequently occurring shrubs,
including pedilanthus. calatropis, and the above. Agave, a non-
native xerophytic shrub known as the "century plant", is adapted
to the Barind only.
Where a tree or shrub is abundant at one site, it is
usually present everywhere. But if a species occurs frequently
in Sibganj, it is more likely to be a common plant in Patnitola
than Nachole, since these species tend to be adapted to both wet
and dry environments and the system of tanks is far superior in
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Patnitola compared to Nachole. Accordingly, the rate of evapo-
transportation during the early dry season is less in Patnitola,
which can sustain aspects of Sibganj's floral pattern impossible
for xeric Nachole, despite its proximity to the Rahr region.
Species of this type include trees (musa sapientum, odina wodier,
and trewia) and shrubs (annona, jatropha, calotropis, and
phyllanthus).
The herbs reflect natural adaptation to micro-niches, and
the species that do well everywhere cluster near lowland
depressions and pond interiors (such as andropogon, hemigraphis,
and lippia). The distribution of frequently occurring herbs is
much higher in Sibganj, as expected, especially a group of
abundant hydrophytes (including elusine, axonapus, rumex, and
dicanthium) not observed in the Barind. While cassia sophera
does well everywhere, exclusivity of locational frequency is more
likely among herbs than other plants. Six species (including
leonorus and two species of colocasia) are exclusive to the Rahr
(Sibganj), while Nachole (two species) and Patnitola (six
species, including desmodium and veteveria) have their own
locally adapted herbaceous grasses. For individual species, the
degree of overlap between the Barind and Rahr regions is much
less common for herbs than the cultivated trees and shrubs,
suggesting significant differences in habitat.
Restricting the comparison to trees and shrubs, the
coefficients of similarity between the thana in various
combinations are included in Table 3.1.
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Table 3.1
Trees and Shrubs: Degree of Similarity Between Thanas (Percent)
Trees Shrubs
Nachole/Sibganj 43.3 33.3
Nachole /Patnitola 36.3 66.6
Sibganj/Patnitola 40.6 33.3
C
Coefficient of similarity = (a+b)-c x 100
where a = no. species in Thana A
b = no. species in Thana B
c = no. species in common
Note: These calculations included a number of minor species
observed at each location which were not included in
Appendix 1 for brevity sake.
The surprising figure is the low coefficient of similarity for
trees between the Barind sites, despite strong similarity for
shrubs, but again it appears that Nachole is the most stressed
environment due to derelict tanks and a difficult topography, and
Patnitola resembles the level Barind to the east on the Bogra
side. The contrast between Sibganj and the Barind sites,
however, is consistent in both cases.
3.4 Botanical Survey of Maktapur Mouza (Nachole) and
Bimorshi Mouza (Sibgani).
A detailed botanical survey of our study sites in Nachole
and Sibganj was carried out in May, 1985 in conjunction with the
three village household survey which will be reported in the next
four chapters. Since the resource base of the highland western
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Barind is the special concern of this study, we excluded
Patnitola so as to concentrate on the floristic profile of
Nachole in relation to the denser profile of Sibganj. The survey
was conducted with the generous collaboration of Mr. M.S. Rahman,
Department of Botany, Rajshahi University, whose report (Rahman
1985) is amply drawn upon in the following remarks.
Maktapur mouza, Nachole Union, ideally represents the
environmental conditions of the old alluvial dissected Barind
tract, namely:
* terraced fields along graded slopes for aman
cultivation, and aus in favorable years;
e cracked soils during dry season due to soil drought;
e deep water-table (about 150 ft. ) and no functioning
tubewells;
* clustered vegetation near homesteads and barren
landscapes elsewhere except tal palms near roadsides;
* shallow ponds, mostly dry, in the winter season. The
roads, dwellings and most of the pond margins are
exposed to the sun with very little vegetative cover.
Villagers reported dense vegetation in the past, about
three-quarters of which had been cut to clear land for
cultivation and to meet fuel needs.
Bimorshi mouza, Chak-kirti Union, Sibganj is 'poli' land
(clayey loam) and has much denser vegetation with mango and jack
fruit gardens, some of plantation size, with extensive
shrubberies and climbers. The groundwater table is about 50
feet, the canopy is multi-layered and the region is relatively
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moist. Villagers reported even denser vegetation in the past,
when tigers roamed about even during day-time. As a relict of
past flora, there is a neem tree (azadirachta indica) with trunk
circumference of 17 feet in Bimorshi village reportedly 250-300
years old.
The survey methods and results are reported, followed by
a brief analysis of the social uses of plants.
Survey Methods
In each of the two mouzas, five sites were chosen for
intensive study of trees, shrubs and herbs. Each site was
measured at 50,000 sq. ft. (250 x 200 ft) and sites were located
around dwellings, fields, ponds, and waste places. Some aquatic
plants were also observed.
For the tree and shrub species, these five sites were
taken as five samples and the number of individual plants of each
species was counted and recorded with their botanical (and often
local) names in the working sheets.
For the herbs, the use of quadrats (one sq. ft.) was
considered more appropriate for sampling. Ten quadrats were
studied, at each of the five sites, to a distance of 20 feet
along a transect, so that the total number of samples for herbs
was 50 in each mouza. Some twining herbs, epiphytes and
hemiparasites encountered were recorded separately in the herb
list.
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The sites are listed below:
Botanical Survey: Study Site Villages
Site Site 2 Site 3 site 4 Site 5
Maktapur
(Nachole Maktapur Berachoki Jhaljalia Kolobana Bhogroil
Bimorshi
(Sibganj) Bimorshi Barikpara Baromaska Nepalpara Fakirpara
Three values were calculated for the tree and shrub
species: frequency (percent occurrence), percent abundance, and
density values. (For the small herbaceous plants, frequency and
percent presence values were considered sufficient).
The formulae used for calculating the species values,
recorded in Appendix 2, are as follows:
Frequency: No. of samples in which a species occurs x 100
Total number of samples studied
(expressing the pattern of distribution; the higher
the value, the more uniform the distribution).
% Abundance: Total No. of plants of a species
Total No. of plants of all species observed x 100
Density: Total No. of plants of that species x 100
Total number of samples studied
(expressing the average number of plants per
sample).
% Presence: No of sites where the species is observed x 100
Total number of sites involved
Survey Results
In Appendix 2, Tables 1-3 record the results for trees,-
shrubs, and herbs in Maktapur mouza, and Tables 4-6 record the
same type of data for Bimorshi.
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Three observations are helpful in interpreting floral
composition. First, comparison of observed species with the
native and common flora of Rajshahi district place the floral
profile of the study sites in the context of their surroundings.
Second, statistical tests for significance in floral diversity
for the two mouzas are presented. Third, commentary on the
abundant species at each location illustrate the adaptive range
and crop canopy at each habitat.
Comparison with Raishahi Flora
M.S. Rahman's survey of common Rajshahi flora forms the
basis for the comparison (Rahman 1981). Table 3.2 summarizes the
proportion of species observed at our study sites compared to
Rahman's list.
The table shows a very low correspondence between our
study sites and the district as a whole. This is especially true
for savanna epiphytes, climbers, and herbs, as well as
hydrophytes. This is a qualitative indication that the
transected region is less densely vegetated than the district and
forms a distinct dry habitat. Moreover, a number of species
observed at Maktapur and/or Bimorshi are not identified in
Rahman's list, including some locally abundant species like
euphorbia antiquorum, ipomoea fistulosa, agave americana,
opuntia, and vitex negundo (see Appendix 3). This list in
Appendix 3 indicates both traces of barendra floral history, now
vanished elsewhere in the district, as well as local adaptation
reflecting some distinct elements in the barind profile of today.
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Comparison of Study Site Species Distribution to District
of Raishahi Distribution
Common to
both Sites
Nachole Sibhgani
Onlyv Only
Native Plant Species
(Trees, Shrubs, Herbs)
Common Species
1. Savanna*
Shrubs
Trees
2. Savanna Herbs
3. Savanna
Grasses /Sedges
(Ground Layer)
4. Savanna Epiphytes,
Climbers, and
parasites
5. Hydrophytes
*Terrestrial Savanna: grasslands and crop
some shrubs and trees.
fields dotted with
1
5%
1
5%
4
13%
6
30%
15
27%
4
12.5%
11
37%
8
9
6
11%
1
8.5%
20
100%
62
100%
32
100%
30
100%
73
100%
9
100%
27
100%
100%
2
6%
3
10%
4
13%
3
4
5
55%
8
11
1
4
4%
1
4
2
8
2% 2%
T otal 1
Ra ishahi
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Statistical Comparison of Maktapur and Bimorshi Flora
Two statistical tests on the species listed in Appendix 2
were completed covering the frequency, abundance, and density
values of these species:
1) Analyses of variance for trees, shrubs, and herbs
comparing Maktapur and Bimorshi. No significance was
found at the 5 percent level, indicating that most
plants grown at one location can be grown at another,
such that patterns of local abundance probably
reflect social needs at each specific location.
2) Correlation between matched species of trees, shrubs
and herbs (i.e., species found at both locations)
revealed one significant difference, namely the
frequency values of herbs grown at Maktapur and
Bimorshi were significantly different at 5% level,
Bimorshi being much higher.
Table 3.3 summarizes the correlations on species' values
both within and between sites.
Table 3.3
Botanical Survey (Nachole/Sibganj): Correlations of Matched Species
Intra-Site Inter-Site
Trees No. Plants Frequency Frequency/Abundance Frequency/Density No. Plants Frequency
N S NS N* S* N S N S N S
No. -
Species 35 29 22 13 7
R Value .556 .723 .560 .722 .556 .723 .512 .357
Inter-Site
Shrubs No. Plants Freguency Abundance Density _
N S NS N* S*
No.
Species 20 20 14 6 6
R Value .861 -.067 .861 .861
Intra-Site Inter-Site
Herbs Frequency/% Presence Frequency % Presence
N S NS N* S* N S
No.
Species 32 50 24 8 26 .851 .863 .304 .274
N
S
NS
N*
S*
Total species observed at Nachole
Total speties observed at Sibganj
Species common to both
Species observed at Nachole only
Species observed at Sibganj only
__j
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These data suggest three observations:
* Trees: intra-site differences in plant dispersion,
with clustering at specific Nachole sites and greater
dispersion throughout Sibganj; also differences in
frequency values between sites, with Sibganj higher.
" Shrubs: an even stronger difference in frequency
values between sites, reflected in the negative
correlation.
* Herbs: strong intra-site consistency between
frequency and presence values, but real differences
between sites illustrated by low correlations.
The community coefficients (percent of similar species)
were 52.3% for trees, 53.8% for shrubs, and 41.3% for herbs.
Lower similarity between the herbaceous flora was due to a number
of new herbs in Bimorshi.
The number of tree and shrub species for both mouzas,
observed over five sites each, was roughly equal: Maktapur 35
and 20, Bimorshi 29 and 20, respectively. But the greater
density of Bimorshi flora is illustrated below:
Maktapur Bimorsbi
Trees (Nachole) (Sibg-ani)
No. species/no. plants 35/810 29/1512
Specific coefficient* 23.14 53.13
Maximum density value 25.6 422.0
Average density of species 4.6 10.4
Shrubs
No. species/no. plants 20/7406 20/8055
Specific coefficient 370.3 402.75
Maximum density value 422 602.4
*Total No. plants
No. species observed
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Bimorshi herbs include 50 species, as opposed to 32 sp. for
Maktapur, and the frequency values for Bimorshi are generally
much higher.
The crop canopies were estimated with the help of
village boys who climbed the trees with measuring tapes. The
tree layers are pictured in Figure 3.1. There are three layers
to the tree-shrub canopy in each location.
Average Height (Ft)
Maktapur Bimorshi
Top tree layer 82 99
Second tree layer 45 52
Shrub layer 8.6 11.8
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Figure 3. 1
Tree Canopy of Nachole and Sibganj Study Sites
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Legend
Botanical Name
Arjun
Babla
Batabi lebu
Be 1
Boroi
Dumur
Jam
Jiga
Kadam
Kathal (Jack)
Khejur
Khil Kadam
Kodbel
Madar
Mohua
Neem
Pitali
Shaora
Shimul
Tal
Tentul
Terminalia Arjuna
Acacia Nilotica
Citrus Medica
Aegle Marmelos
Zizyphus Mauritiana
Ficus Hispida
Eugenia Jambolana
Odina Wodier
Anthocephalus Cadamba
Artocarpus Heterophylla
Phoenix Sylvestris
Adina Cordifolia
Feronia Elephantum
Erythrina Indica
Bassia Latifolia
Azadirachta Indica
Trewia Nudiflora
Streblus Asper
Salmalia Malabarica
Boras sus Flabellifer
Tamarindus Indica
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For all vertical layer associations, Bimorshi is higher.
The topmost layer is represented by eight species of trees in
Maktapur and five species in Bimorshi. This layer is sparse in
both locations. But the second tree layer is much denser in
Bimorshi, and accordingly shrub density is higher there as well,
even though the number of shrub species is equal.
Abundant Species
The differences in the two habitats may be discerned by
grouping species of trees and shrubs which have high
frequency/abundance/density values in one place and low values
(or simply absent) in the other place.
The species either relatively abundant or confined to
Maktapur are: acacia, albizzia, borassus, ficus religiosa
(pakur), 'laikor', streblus, agave, caesalpinia, calotropis,
croton tiglium (jamal kota), euphorbia antiquorum, jatropha and
opuntia. These species are xerophytic, adapted to soil drought
in regions with deep water tables. They are either absent or
have lower values in Bimorshi (Appendix 2: Tables 1,2,4, and 5).
On the other hand, the following trees and shrubs are
hydrophytic and better adapted to moist Bimorshi with lower
values in dry Maktapur. They are: artocarpus heterophylla
(kanthal), azadirachta (nim), cocos (dub), erythrina, eugenia,
grewia (jigni), ficus hispida (dumur), mangifera (um), moringa,
musa, odina, phoenix, trewia (pitali), carica, ipomoea, vitex and
zizyphus oenoplia (paniala).
There are also species of trees and shrubs adapted to
both dry and moist habitat conditions where abundance values are
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roughly comparable at both locales: aegle (bel), bambusa (bamboo
thickets), salmalia (simul), tamarindus (tental), zizyphus
mauritiana (boroi), annona, pedilanthus and psidium guava. These
flora, as a group, represent an ecotone between the two habitats
and are suitable for both.
But physical adaptation is not the only factor
determining species abundance. In Maktapur (Barind), certain
species of trees, namely holarrhena (mohatita), terminalia
(arjun) and adina (khil kodum), represent relicts of the past
botanical formation, as do shrubs like uncaria (char chokha),
zizyphus oenoplia (paniala), and the aptly named "thorny liana".
These, and a few others, are rare now in the Barind not because
of poor propagation but because of over-cutting as a distress
response.
In any program to reconstitute the vegetative cover of
Maktapur and the dissected Barind in general, attention to
xerophytic and some mesic species must take precedence, along
with some of the rare relicts with an historical role in the
natural system. An important facet of the botanical reclamation
must be the social utilization of flora to meet human needs, to
which we now turn our attention.
Social uses of flora
The abundant flora merit some attention since these
species are best adapted and most useful to people. A small
number of trees and shrubs account for most of the plants at both
locations.
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Table 3.4
Abundant Species: Nachole and Sibgani
Trees Total %.
Nachole trees 810
8 species > 50 595 73.5
+ 4 more > 20 109 86.9
unique species
(Pongamia, Feronia mostly) 11.0
Numerous Plants (in Order)
1. phoenix sylvestris
2. borassus f.
3. bamboo thickets
4. streblus asper
5. odina wodier
6. musa sp.
7a. azadirachta
7d. mangifera
Sibganj trees
7 plants > 100
+ 2 more > 50
Unique species
(Trewia mostly)
Numerous Plants
1. phoenix s.
2. moringa pter.
3. musa
4. mangifera
5. azadirachta
6. artocarpus
7. odina
Total %
1512
1150 76
1287 85
7.5
Shrubs
Nachole shrubs
6 plants > 100
+ 3 more > 50
unique species
(euphorbia, agave
7406
5310 75
210 76
1462 20
mostly)
Sibganj shrubs 8055
5 species > 100 7651 95
+ 3 more > 50 216 98
unique spp. 2680 33
(glycosmis and clerodendron
mostly)
Numerous Plants (in Order) Numerous Plants
1. ipomoea fistulosa 1. ipoemea
2. pedilanthus tith. 2. glycosmis pentaphylla
3. croton tiglium 3. pedilanthus
4. euphorbia antiquorum 4. clerondendrum viscosum
5. agave americana 5. vitex negundo
6. opuntia spp.
Most species which are abundant at either locality could
grow at both. People select the ones most suitable; species that
are common in Nachole but not Sibganj are xerophytic (e.g.,
agave, opuntia). Those common in Sibganj but not Nachole live in
the denser, more humid habitats of home gardens (clerodendrum,
glycosmis). For each use (e.g., fencing), there are several
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alternatives to choose from; people therefore amplify the natural
differences between sites by making better ones exclusive.
Historical continuity for botanical species at our study
sites is established by consultation with Vol. 20 of W.W.
Hunter's Statistical Account of Bengal (1876), entitled
"Fisheries and Botany of Bengal", which lists the principal
species identified in common use in districts of Bengal. Out of
a total of 126 species identified in the survey for Nachole and
Sibganj, 72 species are included in Hunter's list of principal
plants. Most of the abundant trees and shrubs (Table 3.4) are
identified by Hunter, but there are exceptions: among abundant
shrubs (clerondendrum viscosum, agave americana, ipoemea
fistulosa).
The botanical families strongly represented in the study
sites today are the Leguminosae, Rutaceae, Eupborbiaceae,
Urticaceae, Palmae, Gramineae, and Cacteae. Their prominence
suggests a dryland environment coping with nitrogen depletion,
soil and wind erosion, and absence of shade through distribu-
tion of appropriate flora.
The social basis for continuity is illustrated by the
uses of plants in our survey as sources of food and indigenous
medicines (Tables 1 and 2, respectively, of Appendix 4).
Table I lists 31 species (out of 126) commonly used as
fruits, vegetables, nuts, species, and others. Table 2 draws
again upon Hunter's account, specifically of North Bengal
districts, to identify plants used as indigenous medicines for a
long historical period. Hunter, through the District Collectors,
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requested the Civil Surgeon in each district to collect data on
botanical uses as medicines and drugs, so presumably the species
identified have been in common usage for centuries. Table 2
lists 34 species identified as common medicines by Hunter, most
of them widely used throughout North Bengal (Table 2 lists
districts of origin).
In rural Bangladesh, flora form part of the human design
of the landscape. The local habitats of common species are
described, for Nachole and Sibganj, in Appendix 5. The rational
allocation of flora to patches of the environment where they are
needed and likely to persist is evident from the pattern of
dispersion.
Nachole trees and shrubs are clustered near homesteads
where a pattern of shading can be provided for some plants; fuel
shrubs are prevalent around dwellings, reflecting the difficulty
of getting wood; ponds and roadsides are the other locations ,
where plants are needed to reduce evapotranspiration and erosion.
Nachole herbs and grasses inhabit waste places as traces of an
ancestral floral design. The general habitat for many species
ranges from the Himalayan middle/low hill dry forests to the
Terai plain, as well as wide adaptation to savanna conditions.
Sibganj trees and shrubs have some overlapping local
niches and uses with Nachole, yet the frequency of hydrophytes
and epiphytes, undershrubs and twining plants within the crop
canopy distinguishes the two macro habitats of Barind and Rahr.
While Nachole has a small number of creepers and undershrubs,
Sibganj has many more, at greater abundance values, because the
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primary canopy has been removed over time in the former and
persists in the latter, albeit at lower density.
The general conclusion is that the two habitats overlap
but with significant differences in species diversity,
dispersion, and environmental function, yet enough continuity to
suggest the tenacity of plants to survive severe ecological
stress. There are both vegetative "fossils" from past formations
(holarrhena) and innovators (agave) to provide historical links
between past and future.
But the whole region, not just Nachole, has been drying
out caused by increased seasonality of moisture uptake, in turn
influenced by loss of vegetative cover and loss of moisture
availability. Whatever the ravages in deforestation, they have
impacted the Rahr as well as the Barind, though obviously less
visibly. Moreover, the private monopoly of biomass assets,
particularly trees and rice straw, reduces the capacity of soils
to provide a foundation for a balanced production system;
instead, reduced water-holding capacity and unmanaged runoff
accentuate the dichotomy between seasons.
As an example of the social importance of controlling
biomass, let us consider the ownership of trees, an important
asset in marginal zones.
3.5 Social Control of Trees
The historical fact is that tree ownership, including the
rights to tree products, has always been stratified by social
class and legal disputes over right of transfer invariably have
been legally settled against tenants (e.g., Malda Gazetteer,
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1918:55). At our study sites, a census of trees was taken for
each village (matched population of 119 households) and
stratified by four farm size classes:
landless (LL) - no owned land except homestead
small farmer (SF) - up to 2.5 acres
middle farmer (MF) - up to 7.5 acres
large farmer (LF) - greater than 7.5 acres
Ten species of trees were identified in the census, which
is summarized by location and farm size in Table 3.5.
Excluding three species with small numbers, the remaining
species are summarized on a proportional basis compared by
location and farm size (Table 3.6).
It is obvious from this table that the landless own
disproportionately few trees of all species everywhere; that
large farmers own disproportionately greater numbers of trees
everywhere except for babla in Nachole; that middle farmers hit
their average or do better for almost all species; and small
farmers distinguish themselves from landless households by
concentration on species crucial to welfare in local habitats
(e.g., bamboo, babla, palms in Nachole, neem and babla in
Sibganj ).
Chi-square tests of independence were conducted on the
data to test whether ownership of trees was linked to social
class or to location. Three null hypotheses were tested:
1. Tree ownership is independent of social class
and location.
2. Tree ownership is independent of class, but
Table 3.5
Tree Ownership (Study Sites) by
Location and Farm Size
Mango Jack Fruit Bel Neem Babla Bamboo Palm.1 Date Palm Coconut Tamarind Simul
Nachole
LL
SF-
MF
L F
Total
Sibganj
LL
SF
MF
LF
Total
Patnitola
LL
SF
MF
LF
Total
Grand Total
4
11
38
14
76
38
28
15
26
102
24
108
97
108
337
506
2
4
2
1
9
11
6
4
5
26
6
22
40
15
83
118
0
1
1
0
2
0
0
4
0
4
0
5
3
0
8
5
22
13
20
60
7
19
5
16
47
0
0
0
0
0
14 107
10
43
14
1
68
0
1
1
_1_
3
0
0
1
0
1
72
16
73
74
16
179
3
1
3
1
8
9
20
10
17
56
243
1
28
18
5
52
5
5
10
23
43
4
38
28
87
157
252
2
21
16
6
45
13
6
25
32
76
12
16
17
4
49
170
0
1
1
0
2
5
4
12
20
41
3
11
5
1
20
63
0
0
2
1
2
0
0
3
3
1
1
6
11
1
0
1
3
0
2
0
0
2
0
1
3
8I8I I,, ,2, 3
Table 3.6
Percent of Trees Owned by Farm Size Within Village
% Households Mango Jack Fruit Neem Babla Bamboo Palm Date Palm Coconut
.06
.16
.57
.21
.32
.27
.15
.26
.07
.32
.29
.32
.22
.44
.22
.11
.42
.23
.15
.19
.07
.27
.48
.18
.09
.36
.22
.33
.15
.40
.11
.44
.11
.38
.17
.34
.15
.63
.21
.01
.33
.33
.33
1.0
.09
.41
.41
.09
.37
.13
.37
.13
.16
.36
.18
.30
Nachol e
LL
SF
MF
LF
Sibganj
LL
SF
MF
LF
Patnitola
LL
SF
MF
LF
.36
.33
.26
.05
.61
.29
.05
.05
.22
.49
.20
.09
.02
.54
.34
.10
.12
.12
.23
.53
.03
.24
.18
.55
5 12
ND
.04
.46
.36
.14
.17
.08
.33
.42
.24
.31
.33
. 12
1.0
.13
.10
.29
.47
.15
.55
.25
.05
,
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dependent on location.
3. Tree ownership is independent of location but
dependent on class.
The data are reported in Appendix 6. All three null
hypotheses were rejected. For most of the species, about half
the variance in ownership patterns is explained by social class
and half by location. Class dependence is not surprising
considering the data presentation in Table 3.6. Location
dependence is more difficult to unravel, since the abundance of
particular trees by location is embedded in social needs. For
example, we can view Nachole and Patnitola as actors on the
Barind stage, and wonder why Nachole completely dominates the
ownership of bamboo and babla (fuel needs and wind erosion
probably) while Patnitola dominates the palm/mango/jack fruit
ownership. Same soils, but very different topography and
organization of land use.
What is clear, though, at all locations is the social
status assigned to ownership of trees and the jealously guarded
privilege of using them.
Conclusion
The drying out of the region is established through
historical records which confirm the decline in vegetative
density, the changes in species composition, and the emergence of
an energy crisis related to profound ecological change.
Historically, drought-proneness was greatly influenced by the
pattern of land clearing and the pressures of the export rice
trade.
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The introduction of xeric species into the region
confirms the peasantry's adaptation to ecological change as well
as the regional nature of this change. Comparison of Nachole and
Sibganj botany revealed substantial overlap as well as real
differences reflecting their respective xeric and mesic habitats.
Two conclusions may be drawn: (1) overlap suggests that most
species grown at one location can be grown throughout the region,
but individual species of trees and shrubs are incorporated into
the human environment and grown abundantly because they meet
social needs better than other species. The accentuation of
difference is a social decision. (2) Yet the predominance of
Nachole species adapted to dry habitats stresses the severity of
that environment and the need to create a mixed community of
species as the necessary step toward ecological reconstitution.
But if social forestry is a logical first step, provided
a careful mix of xeric and mesic species are introduced, the
solution to the ecological crisis must address the concentrated
ownership of biomass assets, especially trees and crop residues.
Unless the poor gain access to these assets, the pressure on
organic manure and soils will not abate and the foundation for
recovery will not be forthcoming.
Appendix 1
Preliminary Survey of Flora in Study Site Thanas
Table 1: Abundant Species
Table 2: Frequent Species
Table 1
Abundant Species
Trees Sibganj Nachole Patnitola Habitat
Borassus (Tal) - A A Gardens, fallow land
Antocoyus hot (jacks) A R R Gardens, homesteads
Mangifera indica (um) A LF F Gardens, homesteads
azadirachta indica (neem) A F F Road sides, qardens
acacis nilatica A F F Road sides, (Barind); Pagla river bank,
Waste land (bahr)
Pongamia glabra - - A Waste land
Shrubs
Jatropha gossypifolia F A F Waste land, low land, road side
Ammona sguamosa F - A Gardens, waster places
Herbs
Andropogon aciculatus A A A Road side, waste places, grassland
Lippia nudiflora A A F Road side, waste land, grassland, fields
Hemigraphis hirta A A A Fallow land, waste places
Croton bonaplandiamus - A A Fields, road sides
Eleusine indica A - - Grasslands, road sides
Axonopus cimicinus A - - Waste land, fields
Rumex acetosella A - - River and canal sides
Leucas lavendulifolia A - A Crop fields
Dicanthrium annulatum A - - Road sides, waste places
Cynodan dactylan F F A Grasslands, fields, road sices
Sphaeranthus indicus L - - A Common in fallow rice fields
Legend:
A abundant:
F frequent:
LF less frequent:
R rare:
- not observed
81
51
21
1
- 100% occurrence
- 80%
- 50%
- 20%
('1
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Frequent Species
S N P
Litchi chinensis
Moringa pterygosperma
Musa sapientum
M. paradisiaca
Salmalia malabarica
Anthocephalus cadamba
Cassia fistula
Bambusa vulgaris
B. tulda
Bamboo thickets of
poorer growth
Phoenix sylvestris
Odina wodier
Cocos nucifera
Albizzia lebbek
a. procera
ficus bengalensis
f. religiosa
Trewia nudiflora
Aegle marmelos
Eugenia jambolana
Vitex negundo
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
LF
R
R
F
LF
R
F
F
F
F
R
F
LF
F
F
F
F
Gardens, dwellings
Homesteads, road sides
Homesteads, gardens
Homesteads, gardens
Roads, gardens
Gardens
Waste land, gardens
Homesteads
Homesteads
most Nachole villages
Roads, gardens
Garden margins
Gardens, homesteads
Road sides
Near schools and bazars
Near bazars, road sides
Near bozars, road sides
Waste lands, road sides
Homesteads, gardens
Fallow, land, gardens
Waste land, field
margins
Shrubs
Ipoemea fistulosa
Calotropis procera
Pedilanthus tith
Phyllantus reticulata
Agave sp.
Caesalpinia bonducella
LF F LF Margins of ponds and
gardens
F - F Road sides, waste places
F - - Edges of gardens
F - F Waste land, low land
- F F Edges of some crop
fields
- - F Spiny plant, waste
places
Argemone mexicana
Eragrastis tenella
Polygonum hydropiper
Leonorus sibiricus
Cyperus rotundus
Imperata arundinacia
F LF F
F -
F -
F -
F LF
F F
Fallow fields, waste
lands
LF Roadsides, waste places
F Moist low lands
- Fallow lands, waste
places
- Grasslands, fields, road
sides
- Grasslands, field, road
sides
Habital
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Herbs (Continued)
Tridax produmbens
Dentella repens
Cephelondra indica
Smilax sp.
Euphorbia thymifolia
Colocasia antiauorum
C. mymphaeifolia
Cassia sophera.
Chrozophora plicata
Nelumbrium speciosum
Eichhornia crassipes
Launea asplenifloia
Desmodium triflorum
Herpestris Chamaedroides
Veteveria Zizanoides
Solanum torvum
Xanthium strumarium
S N P
F
F
F
F
F
F
F
F
F
LF
F
F
F
F
Habitat
Homesteadswaste places
Roadsides, waste places
Gardens and jungles
Shrub lands, gardens
Road sides, waste places
Shady areas in gardens
Shady areas in gardens
Fields, waste places,
roads
Waste places, road sides
Pond florum
Pond florum
Fields, waste places
Roadsides, waste places
Roadsides, waste places
Tussocky in 'aels'
Waste places, road sides
Waste low lands
Appendix 2
Botanical Survey of Maktapur Mouza (Nachole) and
Bimorshi Mouza (Sibzani)
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Table 1
Number of Individual Plants, Frequency, % Abundance and
Density Values of Tree Species Recorded in
Maktapur Mouza, Nachole
Names of Trees
(with local names)
Characteristic features
(Quantitative)
No. of Fre- % Abund-
Plants quency ance
1. Acacia nilotica (Babla)
2. A. catechu (Khoir)
3. Areca catechu (Supari)*
4. Adina cordifolia (Khil Kadam)*
5. Artocarpus heterophylla (Kantal)
6. Albizzia lebbek (Koroi)
7. Aegle marmelos (Bel)
8. Azadirachta indica (Neem)
9. Bauhinia Acuminata (Kanchan)*
10. Bassia latifolia (Mohua)*
11. Bamboo thickets (Bans)
12. Borassus flabellifer (Tal)
13. Cassia fistula (Sonalu)*
14. Cocos nucifera (Dub)
15. Erythrina indica (Madar)
16. Eugenia jambolana (Jam)
17. Feronia elephantum (Kodbel)*
18. Ficus hispida (Dumur)
19. Ficus religiosa (Pakur)
20. Holarrhena antidysenterica
(Mohatita)*
21. 'Laikor'*
22. Leucaena Leucephalus (Ipil Ipil)
23. Mangifera indica (Um)
24. Moringapterygosperma (Sajina)
25. Musa sp. (Kaula)
26. Odina Wodier (Jiga)
27. Phoenix sylvestris (Khejur)
28. Pongamia glabra (Go-karamcha)*
29. Streblus asper (Shaora)
T30. Salmalia malabarica (Shimul)
T31. Tamarindus indica (Tentul)
T32. Terminalia arjuna (Arjun) (old)*
33. Thevetia neriifolia
(Kolkay phul)*
34. Zizyphus mauritiana (Boroi)
31
7
1
1
5
28
10
50
1
3
90
100
11
1
11
2
20
2
10
1
1
* 1
50
13
55
59
128
30
63
5
4
1
100
60
20
20
40
100
80
100
20
40
80
100
60
20
80
20
20
40
60
20
20
20
80
80
60
100
80
60
100
80
40
20
1
17
35. 'Diposyros Embyopteris (Bon Gub)* 1
20
80
20
4.
0.
0.
0.
0.
3.
1.
6.
0.
0.
11.
12.
1.
0.
1.
0.
2.
0.
1.
0.
0.
0.
6.
1.
6.
7.
15.
3.
7.
0.
0.
0.
0.
2.
0.
1
1
1
Densty
6.2
1.4
0.2
0.2
1.0
5.6
2.0
10.0
0.2
0.6
18.0
20.0
2.2
0.2
2.2
0.4
4.0
0.4
2.0
0.2
0.2
0.2
10.1
2.6
11.0
11.8
25.6
6.0
12.6
1.0
0.8
0.2
0.2
3.4
0.2
species Total 810
ndicates topmost layer 82 ft. average he
belong to 2nd tree layer; 45 ft average
specific.
100.0
ight.
height.
= 35
* T i
Others
* Site
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Table 2
Numbers of Individual Plants Frequency, % Abundance and
Density Values of Shrub Species as Recorded in
Maktapur Mouza, Nachole
Names of Shrubs Charactersitic Features
No. of Fre- % Abund-
Plants quency
Density
ance
1. Annona reticulata (Ata)/
Shorifa)
2. Annona squamosa (Maya/Mayoa)
3. Agave americana (Ponga)*
4. Caesalpinea bonducella (Latai)*
5. Calotropis procera (Akanda)*
6. Carica papaya (Paypay)
7. Citrus medica var acida
(Kagji lebu)
8. Croton tiglium (Jamal Kota)
9. Euphorbia antiquorum
(Nara saj)*
10. Gossypium acuminatum (Kapas)
11. Ipomoea fistulosa (Bera kolmi)
12. Jatropha gossypifolia
(Lal bherenda)
13. Opuntia sp. (Foni monosa)
14. Pedilanthus tithymaloides
(Bera chita)
15. Psidium guava (paira)
16. 'Thorny liana'*
17. Uncaria macrophylla
(Char chokha)*
18. Vitex negundo (Nishinda)
19. Zizyphus oenoplia (Paniala)
20. Ricinus communis (Reri/Vanla)
63 80
2 20
461 40
2 20
5 20
5 20
2
1310
985
12
2110
90
444
1830
2
3
6
59
9
6
40
80
80
60
100
100
80
60
20
40
60
40
60
20
20 species of shrubs total:
N.B. Frequency is the % occurrence
the pattern of distribution -
more regular the species is.
in the samples; it indicates
the higher the number, the
% abundance is the number of individual plants of the
species in % on the basis of the sum total of individuals
of all the sp. involved.
Density is the average number of individual plants of the
species per sample.
The average height of shrub layer in Maktapur mouza
was 8.6 ft.
*Site-specific
0.85
0.03
6.2
0.03
0.1
0.1
0.03
17.7
13.3
0.2
28.5
1.2
5.9
24.6
0.03
0.40
0.1
0.8
0.12
0.1
12.6
0.4
92.2
0.4
1.0
1.0
0.4
262.0
197.0
2.4
422.0
18.0
88.8
366.0
0.4
0.6
1.2
11.8
1.8
1.2
7406 100.0
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Table 3
Frequency Values of the Herb Species Recorded in
Maktapur Mouza, Nachole
Names of Herbs Frequency % Presence
1. Achyranthes aspera (Apang) 14 80
2. Amaranthus spinosus (Kanta notay) 4 20
G3. Andropogon aciculatus (Chor kanta) 20 100
4. Amorphophallus campanulatus (01) 10 40
G5. 'Birkini ghash' 4 40
6. Cassia sophera (Jhon-jhoney) 18 60
7. Chrozophora plicata (Okra)* 4 40
G8. Coldenia procumbens (Tripankhi) 2 20
9. Colocasia antiquorum (Kochu) 2 20
10. Croton bonplandianus (Croton)* 26 60
Gil. Cynodon dactylon (Durba ghash) 16 100
G12. Cyperus rotundus (Mutha) 10 60
G13. Dichanthium annulatum (Dantra ghash) 14 60
G14. Desmodium triflorum 8 40
G15. Desmodium brachystachyum* 6 60
G16. Eclipta alba (Kesh raj) 2 20
G17. Enhydra fluctuans (Hingcha/Chhanchi) 2 20
G18. Evolvulus nummularius (Mati Kamra) 36 100
G19. Eragrostis tenella (Rani ghash) 4 40
20. Heliotropium indicum (Hati shoor) 2 20
21. Leucas lavendulifolia (Shet drone) 4 20
G22. Mollugo hirta (Gima shak)* 2 20
G23. Oplismenus compositus (Chhaya ghash) 6 20
G24. Panicum crusgalli (Shama ghash) 16 60
25. Sida cordifolia (Baila) 20 60
G26. Solanum surattense (Konto kori) 10 40
27. Typhonium trilobatum (Ghechu/Manmehta) 4 20
28. Veteveria zizanoides (Binna)* 20 60
Twining Herbs:
29. 'Bon korolla'* 2 20
30. Cephalandra indica (Tela kucha) 2 20
31. Tragia involucrata (Bechhatu) 2 20
32. Vitis trifolia (Goali lata) 8 60
G Indicates ground layer.
* Site-Specific.
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Table 4
Number of Individual Plants, Frequency, % Abundance and
Density Values of Tree Species as Recorded in
Bimorshi, Mouza, Shibganj
Names of Trees No. of fre- % Abund- Density
Plants quency ance
1. Acacia nilotica (Babla)- 28 80 1.8 5.6
2. Aegle marmelos (Bel) 5 40 0.3 1.0
3. Albizzia lebbek (Koroi) 1 20 0.06 0.2
T4. Anthocephalus cadamba (Kadam)* 7 40 0.5 1.4
5. Areca catechu (Supari)- 1 20 0.06 0.2
6. Artocarpus chaplasha (Borhole)* 2 40 0.13 0.4
7. Artocarpus heterophylla (Jack) 107 80 7.0 21.4
8. Acadirachta indica (Nim) 155 100 10.3 31.0
9. Bamboo thickets 43 80 2.8 8.6
T10. Borassus flabellifer (Tal) 42 100 2.7 8.4
11. Cinnamomum zeylanicum
(Daruchini)* 1 20 0.06 0.2
12. Citrus grandis (Batabi lebu)* 7 80 0.5 1.4
13. Cocos nucifera (Dub) 4 20 0.3 0.8
14. Erythrina indica (Madar) 46 100 3.0 9.2
15. Eugenia Jambolana (Jam/Berry) 6 40 0.4 1.2
16. Ficus hispida (Dumur) 50 100 3.3 10.0
17. Ficus religiosa (Pakur) 1 20 0.06 0.2
18. Grewia asiatica (Jigni)* 8 40 0.5 1.6
19. Litchi chinensis (Lichu)* 2 40 0.13 0.4
20. Mangifera indica (Um) 158 100 10.4 31.6
21. Moringa pterygosperma (Sajina) 191 100 12.6 38.2
22. Musa sp. (Kaula) 186 100 12.3 37.2
23. Odina wodier (Jiga) 100 100 6.6 20.0
24. Phoenix sylvestris (Khejur) 253 100 16.7 50.6
T25. Salmalia malabarica (Shimul) 5 40 0.3 1.0
26. Streblus asper (Shaora) 1 20 0.06 0.2
T27. Tamarindus indica (Tentul) 4 40 0.3 0.8
28. Trewia nudiflora (Petali)* 87 100 5.7 17.4
29. Zizyphus mauritiana (Boroi) 11 80 0.7 2.2
Total 29 species 1512 100.0
* T indicates topmost layer: 99 ft average height.
Others belong to the 2nd tree layer: 52 ft average height.
* Site-specific.
221
Table 5
Number of Individual Plants, Frequency, % Abundance and
Density Values of the Shrub Species as Recorded in
Bimorshi Mouza , Shibgani
Names of Shrubs No. of Fre- % Abund-
Plants quency __ance
1. Alocasia indica (Mun)*
2. Annona reticulata (Ata)
3. Annona squamosa (Maoa)
4. Carica papaya (Paypay)
5. Citrus medica var acida
(Kagji lebu)
6. Clerodendrum viscosum*
(Voti)
7. Croton tiglium (Jamal kota)
8. Datura fastuosa (Dhutra)*
9. Glycosmis pentaphylla
(Shuti)*
10. Gossypium acuminatum
(Kapas)
11. Ipomoea fistulosa
(Bera kolmi)
12. Jatropha gossypifolia
(La lBherenda)
13. Opuntia sp. (Foni monosa)
14. Pedilanthus tithymaloides
(Bera chita)
15. Psidium guava (Paira)
16. Punica granatum (Dalim)*
17. Ricinus communis (Verenda)
18. Smilax sp. (Kumari)*
19. Vitex negundo (Nishinda)
20. Zizyphus oenoplia (Paniala)
13
63
3
68
38
390
12
37
2233
4
3012
10
25
1823
16
2
85
5
193
23
40
100
40
100
0.
0.
0.
0.
16
78
04
84
60 0.50
40
40
60
100
4
0
0
84
14
45
27.7
40 0.05
100
40
60
100
80
40
60
40
100
40
37.4
0.12
0.3
22
0
0
1
0
2
0
6
19
02
1
06
4
28
20 Species of shrubs
N.B. The average height of shrub
was 11.8 ft.
1ayer in Bimorshi
* Site-specific.
Density
2.6
12.6
0.6
13.6
7.6
78.0
2.4
7.4
446.6
0.8
602.4
2.0
5.0
364.6
3.2
0.4
17.0
1.0
38.6
4.6
8055 100.0
mouza
.
.
.
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Table 6
Frequency and % Presence of the Herb Species as Recorded in
Bimorshi Mouza, Shibgani Upazila
Names of Herbs Frequency % Presence
1. Achyranthes aspera (Apang) 12 40
2. Acalypha indica (Mukta jhuri)* 6 40
3. Amaranthus spinosus (Kanta notay) 20 80
4. Amaranthus viridis (Notay) 18 40
5. Amorphophallus campanulatus (01) 14 40
6. Andropogon aciculatus (Chor Kanta) 48 100
7. Argemone mexicana (Shial kanta/Gandhi)* 18 100
8. Birkini ghash 8 20
9. Boerhaavia repens (Purnima sak) 6 40
10. Cassia sophera (Jhon jhonay) 28 80
11. Cassia tora (Jhon jhonay)* 10 40
12. Colocasia antiquorum (Kochu) 38 100
13. Cleome viscosa (Hurhuria)* 6 20
14. Commelina bengalensis (Kanna)* 52 100
15. Curcuma domestica (Holud)* 12 60
16. Cyperus rotundus (Mutha) 48 100
17. Cyperus kyllinga (Sada mutha)* 12 40
18. Cynodon dactylon (Durba ghash) 70 100
19. Dentella repens (Dentella)* 6 20
20. Desmodium triflorum 8 40
21. Dichanthium annulatum 8 40
22. Eclipta alba (Kesh raj) 4 20
23. Enhydra fluctuans (Helencha sak) 14 60
24. Eragrostis tenella (Rani ghash) 16 60
25. Euphorbia hirta* 24 80
26. Euphoriba microphylla* 4 20
27. Evolvulus nummularius (Mati kamra) 30 60
28. Fimbristylis acuminata (Ghash)* 12 40
29. Heliotropium indicum (Hati shoor) 24 80
30. Hydrocotyle asiatica (Thhan kunni)* 20 80
31. Imperata arundinacea (Ulu khor)* 4 20
32. Ieonurus sibiricus (Rokto drone)* 12 60
33. Leucas lavedulifolia (Shet drone) 18 60
34. Nicotiana plumbaginifolia (Bon tamak)* 12 40
35. Oplismenus compositus (Chhaya ghash) 36 100
36. Oxalis corniculata (Amrul sak)* 10 40
37. Panicum crusgalli (Shama ghash) 4 20
38. Portulaca sp. (Chhanchi sak)* 4 20
39. Solanum surattense (Konto Kori) 4 20
40. Solanum torvum (Bon baygoon)* 4 20
41. Sida cordifolia (Baila) 8 40
42. Typhonium trilobatum (Ghechu Manmehta) 10 40
42 Species +
* Site-specific.
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Table 6 (Continued)
Names of Herbs Frequency % Presence
Twining herbs, epiphytes and
hemiparasites: -(8 species)
43. Cephalandra indica (Tela kucha) 12 60
44. Dioschorea alata var globosa
(Chupri alu)* 18 80
45. Vitis pedata (Goali lauta)* 4 20
46. Vitis trifolia (Goal lauta) 30 100
47. Piper longum (Pipoldi)* 16 60
48. Niphobolus sp.* 4 20
49. Vanda roxburghiana (Rosna)* 4 20
50. Loranthus sp. (Dhaura) 2 20
Total 50 species.
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Appendix 3
Botanical Survey: Species Not Identified as Common Flora of
Ra ishahi
Trees Shrubs Herbs
Holarrhena anti- Agave americana (A) 'Birkini Ghasn'
dysenterica
A 'Laikor'
C Pongamia glabra (A)
H Terminalia arjuna
(old)
0
L
E
S Artocarpus
chaplasha
I Cinnamomum
zeylanicum
B Grewia asiatica
G
A
N
J
Caesalpinea
bondualla
Calatropis procera
euphorbia anti-
quorum
Gossy-pium acumin-
atum
Ipomoea fistulosa (A)
Opuntia sp (fori-
monosa (A).
"Thorny liana"
Uncaria macrophylla
Vitex negundo (A)
Ziziphus oenoplia
gossypium acuminatum
ipomoea fistulosa (A)
opuntia sp. (A)
Punica granatum
Smilax sp.
Vitex negundo (A)
Zizyphus oenoplia
Chrozophora plicata
Coldenia procumbens
Leucas laven-
dulifolia
Oplismenus compo-
s itus
Solanum surattfnse
Typhomim tribolatum
"bon korolla"
'birkini ghash'
cyperus killinga
euphorbia hirta
fembristalis
acuminata
Leonorus sibiricus
Leucas L.
Oplismenus C.
Portulaca sp.
Dioscorea alata
(A) = Abundant
N
Appendix4
Social Uses of Flora
Table 1: Species with Common Food Uses
Table 2: Species Used as Indigenous Medicines
(from Hunter's account).
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Table 1
Botanical Survey: Species with Common Food Uses
Fruits
Aegle
Borasus Flabellifer
Annona reticulata
a. squamosa
Artocarpus h.
Citrus medica var acida
Cocos
Diospyros embryopteris
Eugenia jambolana
Ficus relifiosa,
f. bengalensis
Grewia asiatica
Litchi chinensis
Mangifera
Opuntia (prickly pear)
Punica granatum
Tamarindus indica
Zizyphus mauritiana
Bel fruit
Palmyra fruit, malted root
"bullock's heart"
Custard Apple
Jack fruit, also leaves and seed
Lime peel, spice
Coconut
"gab" fruit
"Star Apple
Pipal tree figs
Phalsa fruit
Litchi fruit
Mango fruit
Alcoholic beverage
Pomegranate
Pulp used in food, drugs, and
drinks; also tender leaves,
seed kernel.
Indian fig
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Vegetables, Spices. Nuts, etc.
Amaranthus spinosus
Areca catechu
Azadiracta
Bassia
Bambusa
Bauhinia malabarica
Cassia tora
Colacassia antiquorum
Dioschorea alata
Euphorbia hirta
Moringa oleifera
Palmae (various)
Piper longum
Veteveria Zizanoides
Spinach
Areca nut
Neem leaves
Mahua flowers
Bamboo shoots, seeds
Korla leaves
Vegetables leaves
Taro leaves as vegetables; roots
(black and green varieties);
stem baked as potato substitute;
tuber adapted to low rainfall;
Yam, roots, leaves
Pacharisi kerai, leaves
"drumstick" vegetable, leaves,
flowers
Palm shoots
Spice
Oils
SOURCES:
1. Winton and Winter, t
Foods, (N.Y>, 1935).
he Structure and Composition of
2. National Institute of Nutrition (India), Food
Composition Tables, 1980.
Table 2
List of Species from Botanical Survey Used as Indigenous
Medicines in North Bengal Districts (34 SPecies)
Source: W.W. Hunter, Statistical Account of Bengal (1876).
REF: Vol. VIII: Rajshahi, Bogra
VII: Maldah, Rangpur, Dinajpur
IX: Murishabad, Pabna
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Medical Use
Aegle marmelos bel tree Raj. Unripe fruit
(pulp) diarrhea
Mursh Ripe fruit
Laxative
Dinaj bel chhal (bark)
Pabna reduce fever.
Argemone
Mexicana.
Calotropis
Gigantea
(procera)
Clerodendron
Viscosum
Croton
Tiglium
Datura
Alba
Oxalis
corniculata
Ipoemia sp.
Acacia
Arabica
(Nilotica)
Sialkanta
Mandar
Akanda
Bhant
Voti
Jaiphal
dhatursada
Amrul
Nikalmi
Babla
shrub
shrub
shrub
shrub
shrub
herb
shrub
tree
Raj.
Bogra
Pabna
Mursh.
Raj.
Bogra
Pabna
Ra j.
Maldah
Pabna
Mursh
Raj.
Pabna
Mursh
Febrifuge,
laxative
purgative,
diaphoretic
juice of leaves
used as a
febrifuge and
bitter tonic.
Croton oil is
purgative;
venereal dis-
ease; snake-bite
cure (alleged);
bark root:
emetic, used in
leprosy.
Bogra anti spasmodic,
anodyne, narcotic
use for seeds.
Bogra Aperient, leaves
used as an acid
drink in fevers.
Maldah purgative seed
Pabna (kaladana)
Bogra Astrigent;
Mursh. cooling drink
made from soaked
seeds used for
sore throats; gum
is domulcent.
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Medical Use
Azadiracta
Indica
Nim
Hydrocolyte thulkuri
asiatica
Acacia
catechu
Tamarindus
indica
Ricinus
communis
Arecha
catechu
Datura
fastuosa
knadir
khoir
Amli
tetul
Aranda tel
tree
tree
tree
tree
shrub
Chiki supari tree
Dhatura
baladhatura
shrub
Maldah
Pa bna
Mursh.
Maldah
Maldah
Pabna
Dinaj.
Pabna
Muesh.
Dinaj
Mursh.
Dinaj.
Pabna
Dinaj.
Pabna
Bark used as
tonic/febrifuge,
boiled and
applied to
sources.
Stem and leaf
used to treat
diarrhea/dysentry
in children.
An astringent
tonic.
Laxat
lcent
try (
leave
ive, demu-
for dysen-
boiled
s, imlipata)
Castor-oil purg-
ative in fever
and dysentry,
leaves used for
formentations in
rheumatism.
Mixed with hari-
taki, used for
sore gums, tooth-
powder paste.
Antispasmodic,
asthma reduced
with smoking
mixture, narcotic
use for seeds,
anodyne.
Achyranthes Apang
aspera
Punica
grantum
Jatropha
curcus
Anar
dalim
darimba
Bhag
bherendra
herb
shrub
shrub
Pabna
Dinag
Pabna
Mursh.
Pabna
Dinag.
Mursh.
Bark of root as a
vermifuge; fruit
rind.
Gum is mixed with
haritaki and
supari and used
for sore gums,
bark used for
rheumatism.
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Species
Enhydra
hingcha
(fastuosa)
Curcuma
longa
(domestica)
Diospyros
embryopteris
Eugenica
jambolana
Cassia
sophera
Cyperus
rotundus
Opuntia
di lenii
Vitex
negundo
Piper longum
Moringa
petrygosperma
Cassia
Fistula
Erythina P
indica
Feronia K
elephantum.
Cocos Nar
nucifera
Punica dal
granatum.
Local Name
Hincha
Holud
Gab
bon gab
Jamun
jam
kala
kalkasanda
Mutha
Nogphani
Nishinda
Pipul
Sajina
Sma lu
amaltas
alitamandar
athbel
ikel
im
Tyhe
herb
herb
RefP.
Pabna
Pabna
Mursh.
Pabna
Medical Use
Carminative
Not given.
tree
tree
herb
herb
shrub
shrub
herb
tree
tree
tree
tree
Pabna
Pabna
Pabna
Pabna
Pabna
Pabna
Pabna
Mursh.
Pabna
Mursh.
Pabna
Mursh.
tree
shrub Jesore
24 Parganas
Not given.
Not given.
Not given.
Not
Not
given.
given.
Root used as
stimulant.
Fresh root used
for paralysis,
intermittent
fevers; rubefa-
c ient.
Pulp of seed is
a laxative.
alkaloids
Pulp syrup used
as a refrigerant.
Cocoa-nut oil for
skin diseases.
A root anthel-
mintic.
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Pongamia glabra * gum (poisonous
wounds),
* root extracts
applied to
abscesses,
* crushed seeds
(antiseptic)
* pongam oil treats
scabies, herpes,
rheumatism.
Local Habitats of Common Species of Trees, Shrubs and
Herbs at Nachole and Sibganj Study Sites
References
(H) Hunter (1876), Vol. XX
MPFD: middle plains forest (dry)
LHF: lower hill forest
MHF: middle hill forest
* = site-specific
Species
I. Abundant
1) Phoenix
Sylvestris
2) Borassus
flabellifer
(Tal) (H)
Table 1
Nachole Trees
General Habitat Local Habitat
Waste Land
Eastern tropics
often dry regions
but usually near
water courses, sal
forests; tall,
graceful tree
MFP (dry).
Indigenous to
dry regions,
savanna: Africa,
Arabia 60-70' tall;
all Bengal districts
except Chota Nagpur
Home Stead
X
Uses
Pond Roadside Other
X Wind erosion
X X Fields Subspontaneous near
villages; wind erosion;
Hard wood for con-
struction; juice.
3) Bambusa (H)
4) Streblus Terai, lower hill
asper (H) forests near villages
rigid shut or knotty
tree.
5) Odina
wod i er
Terai, lower hill
(H) forest to 3,000 ft.
(Gamble).
X House building, fuel.
Twigs for tooth brushes.X
Garden Wood used for cattle
margins yokes by Paharias; rum
used for medicine and
paper-sizing.
6) Musa sp. (H) Plantain LHF-MHF
7) Manqifera
indica (H)
X
X Bazars
Plan-
tations
Fruit, leaves
Fruit, medicinal
ra
Table 1 (Continued)
General .Habitat
Local Habitat
Waste Home
Land Stead
Pond Roadside
II. Important
1) Acacia nilotica
(H)
XTree of LHF - "not
common" (Gamble)
medium tree;
generally planted
medium dry lands.
Cool shade for dense
foliage.
2) Albizzia Lebbek
(H)
3) Feronia elephant
(H)
4) Pongamia glabra,
(H)
X
"sparsely cultivated
in Terai" (Gamble)
Coastal forests and
along stream banks;
large tree of LHF
(Gamble)
X
X
Gardens
(ornamental)
Iark extract for
tanning.
Wood apple
N)
Wood for cart wheels; N)
wet areas: leaves as
manure fodder; fra-
grances; house con-
struction; host plant
for lac insects;
medicinal- bark (rope)
firewood.
Species - Other Uses
Table 2
Nachole Shrubs
Local Habitat
Species General.Habitat Waste Home Pond Roadside Other Uses
Land Stead
I. Abundant
1) Agave Americana*
2) Croton tigluium
(H)
3) Euphorbia
antiquorum* (H)
4) Ipoemea fistulosa
5) Opuntia eliator
(H)
6) Pedilanthus tith.
(H)
Most districts,
especially northern;
near villages-
MPF (dry) in Terai;
small evergreen;
cultivated in
northern dry
districts.
shrub to small
tree (20 ft.).
Edges of Ornamental foliage;
crop fields hedge; fibre, leaf
juice, laxative mescal
liquor (Mexico)
X Medicinal; cultivated;
sometimes young shoots
and leaves used to
poison fish.
N)
Fields
X Edges of
gardens
Fields
X
Hedge plant
Shade (pond); soil
binder; animal scfeerr;
medicinal.
prickly pear, cultivated
as a hedge plant
medicinal.
Low lands Hedge plant; succulent
leguminous.
II. Important
annona recticulata
(H)
Jatropha
gossypifolia
9) Vitex negundo (H)
Native of Brazil,
all Bengal districts
up to 4000 ft., old
village sites.
X X
Small tree or shrub
of Terai, Duars, LHF (dry)
Common Common in
weed over-grazed
pastures
well drained
soils.
Edge of rice
fields.
7)
8)
Hedges
Hedge plant
Table 3
Nachole Herbs and Grasses
Local Habitat
Species General.Habitat Waste Home Pond Roadside Other Uses
Land Stead
I. Abundant
achyranthes aspera (H)
Andropogan Aciculatus
Cynodon dactylon (H)
Evolvulus
Nummularius
II. Important
Veteveria zizanoides
Annual, prefers
wet and shaded sites,
wide niche
Weed, perennial
creeping grass,
ground layer, in all
districts.
Perennial creeper
Small prostate
perennial weed,
native of West Indies
yet widely adapted
to savannah.
perennial grass, hot
and humid climate,
river banks up to
600 m (India) best
on sandy soils.
Coarse
weed
x
x
x
Edges of fallow
fields.
Medicinal
X Grass lands
X Common weed
near fields.
x x
(wet soil)
Tank Bund Field Bund
(anti-erosion)
Soil binder, fodder,
hedge, fragrant roots,
dry roots made into
mats, pillows, insect
.repellant, vetever
oil-perfume'. -
Croton bonplandianus
Cyperus rotundus
X Fields
slender, glabrous
sedge, in all
districts.
Dicanthium annulatum
Table 3 (Continued)
General Habitat
Local Habitat
Waste Home
Land Stead
Pond Roadside
Desmodium brachystachym diffuse, trailing
herb
Panicum crusgalli
Sida cordifolia
Cassia sophera
Hydrophite; annual
grass of wet
places and rich
soils, not common.
softly hairy erect
weed or under-
shrub.
small shrub or
grass
x provides ground
cover and erosion
control for denuded,
burned-over areas.
Disappears when
vegetative cover
develops and
shading returns.
N)
X 0W
x
x
Species Other Uses
Table 4
Sibganj Trees
General.Habitat
Local Habitat
Waste Home
Land
Pond Roadside
Stead
artocarpus
heterophylla
Terai, lower hills,
(H) tropical low lands.
Well-drained soils,
evergreen up to
20 m tall.
Gardens Fruit, rind and
leaves as fodder,
wood as timber,
yellow dye, shade
for coffee or areca.
azadirachta
indica (H)
Bambusa (H)
X
X
Borassus f. (H) X
Bazars Medicinal
N3)
Field
margins
Erythrina
indica (H)
Ficus hispida (H)
Mangifera ind. (H)
Moringa pter (H)
Wide niche (brush
areas to river
banks), up to 20 m
tall, prickly
MPF dry (Terai) LHF
4000' Abandoned hill
cultivations,
embankments, banks
of streams (Terai)
Wide niche
horse-radish tree
Hedgerows
(cultivated)
Waste
medicinal, prickles
for fencing, shade
trees (tea and
cocoa plantations).
X Jungle Fruit edible,
"elephant f6dder",
latex, host plant
for lac insect.
X
X X
fruit, medicinal
Horse-radish t'ree,
medicinal, leaves
and roots edible,
gum used for calico
printing, oilseed
as lubricant in
watches; fruit used
in curry.
Species Other Uses
Stead
X
Table 4 (Continued)
Local Habitat
Species General Habitat Waste Home Pond Roadside Other Uses
Land Stead
Musa sp.
Odina Wodier (H)
Trewia nudiflora (H)
Phoenix sylv. (H)
Acacia Nilotica
Plaintain LHF-MHF
Middle plain forest
(dry), lower hill
forest to 3,000 ft.
Middle plain forest
(dry), medium tree,
deciduous
Terai/LHF, Tista/
Mahananda Valleys
Drylands
X
X
X
gardens Fruit
Gum is medicinal,
wood used to make
cattle yokes.
Wood for making
cattle troughs
(Gamble)
r\)
co)
--
I
Cool shade
for dense
foliage
Sycamore Fig food,
twigs for fuel, juice
of cortex used as
antidote for
snake-bite.
X
Table 5
Sibganj Shrubs
Local Habitat
Species General.Habitat Waste Home Pond Roadside Other Uses
Land Stead
I. Abundant
Clerodendrum viscosum*
Glycosmis pentaphylla
Ipoemea fistulosa,
Pedilanthus tith. (H)
Vitex negundo (H)
Under shrub, damp
places, depressions
wide niche
Under shrub MPF
(Wet), LHF to 4000 ft.
Terai, Duars, lower
hills highland up
to 4000 ft.
X Shaded areas
of gardens
X
X
X
Shaded area
of gardens
pond edgeX
Low lands
X Edge of rice
fields
Medicinal
Medicinal,. shade,
soil binder, animal
screen
He'dge plant succulent,
leguminous
Medicinal, hedge plant.
II. Important
Annona reticulata (H)
Carica papaya (H) Wide niche (Terai
to lower Bengal, up
to 4000 ft., origin
tropical America
Ricinus Communis Originated in Africa,
annual herb or short-
lived perennial, wide
range of altitudes,
low to medium rainfall
well drained sandy or
clayey loams; dryland
crop rotated with
finger millet (India)
. Cas.tor.oil, ointment,
cosmetic, meal fodder,
ornamental, oil as
illuminant (ancient
Egypt). seeds toxic,
leaves fed to silkworms.
N)
00
X fruit
Table 6
Sibganj Herbs and Grasses
General Habitat
Local
Waste
Land
Habitat
Home
Stead
Pond Roadside
Amaranthus spinosus
(H)
Argemone Mexicana*
(H)
Cassia sophera (H)
Erect spiny herb; well-
drained, sunny in all
districts.
prickly annual, common
most wet places.
small shrub up to 4000'
x
x
x
Dry fallow
land
X Dry slopes
of field
bunds
Colacasia
antiquorum
Commelina
bengalensis*
Cyperus rotundus
(H)
Euphoriba Hirta*
Heliotropium
indicum
Hydrocotyle
Asiatica* (H)
Stout shade-loving
hydrophyte Gardens
Common hydrophyte,
creeping marsh herb,
roots at lower nodes,
pubescent
Ground layer sedge,
wide niche
Common annual weed,
in most districts.
Diffuse annual weed;
wide niche; ditches,
seasonally muddy
roads
Prostrate herb, in
all districts
Sandy loam
on turfs,
hill slopes
and moist
clayey soil
x
(Moist)
X Fields,
grassland
x
x
Taro
Leaves as green
vegetable
(S.E. Asia), forage
for cattle and goats.
Medicinal
Fields
Gardens
Medicinal
Species Other Uses
Food
Medicinal
Medicinal
NA)
Table 6 (Continued)
Local Habitat
Species General.Habitat Waste Home Pond Roadside Other Uses
Land Stead
Oplisnenus compositus
Dioschorea alata* (H)
Cynodon Dactylon
Vitis trifolia (H)
Leonorus sibiricus
Leucas lauedudifolia
Cephalandra indica
Piper longum
shade-loving grass,
ground layer
large climber X
slender perennial
creeping grass,
wide niche.
Steroidal sapogenins,
generally cultivated.
X Fields, grass
land
Climber Gardens
jungle
Common annual
weed
Extensive climber
in all districts.
Slender creeper,
erect flowering
shoots, in most
districts.
Fields,
gardens
X Fields
X
X
Appendix 6
Chi-Square Test of Independence for Tree Ownership
Hypothesis #1
No. of Trees Independent of Social Class and Location
Hypothesis #2
No. of Trees Independent of Class but Dependent on
Location
Hypothesis #3
No. of Trees is Independent of Location but Dependent
on Class
HYP #1. Number
df = 11
critical
5% level
1% level
EV = Expected
of Trees: Class/Location Independent
X 2 values
19. 6751
24.725
Value = # households in a "cell"
X total # trees/# households
AV = Actual Value
MANGO JACKFRUIT NEEM BABLA BAMBOO
EV AV X2 EV AV X2 EV AV X2 EV AV X2 EV AV X2
61.1
55.4
44
8.5
102.2
48.3
8.5
9.9
36.9
82.4
34.1
15.6
4
11
38
14
33
28
15
26
24
108
97
108
53.4
35.6
.8
5.0
4.9
8.5
6.6
26.2
4.6
8.0
116.0
547.3
14.2
13
10.2
2
24
11.3
2
2.3
8.6
19.1
8
3.6
2
4
2
1
11
6
4
5
6
22
40
15
10.5
16.2
6.6
.5
7.0
2.5
2.0
3.2
.8
.41
128.0
36.1
12.9
11.7
9.3
1.8
21.6
10.2
1.8
2.1
7.8
17.4
7.2
3.3
5
22
13
20
7
19
5
16
0
0
0
0
4.8
9.1
1.5
184.0
9.9
7.6
5.7
92.0
7.8
17.4
7.2
3.3
8.6
7.8
6.2
1.2
14.4
6.8
1.2
1.4
5.2
11.6
4.8
2.2
10
43
14
1
0
1
1
1
0
0
1
0
.2
158.9
9.8
0
14.4
4.9
0
.1
5.2
11.6
3.0
2.2
29.2
26.5
21.1
4.1
49
23.1
4.1
4.8
17.7
39.4
16.3
7.5
16
73
74
16
3
1
3
1
9
20
10
17
6.0
81.6
132.6
34.5
43.2
21.1
.3
3.0
4.3
9.6
2.4
9.6
X2 = 817.8 Ex2 = 203.8 EX2 = 346.3 EX2 = 210.3 Ex2 = 348.2
Nachole
LL
SF
MF
LF
Sibganj
LL
SF
MF
LF
Patnitola
LL
SF
MF
LF
N)
4~.
rN,
HYP # 2 . Number of Trees: Location Dependent/Class Independent
df = 9
critical X2 values
5% level 16.919
1% level 21.666
EV = Expected Value = # households in cell x total # trees
total # households in location at location
AV = Actual Value
MANGO 2JACKFRUIT 2 NEEM 2 BABLA 2 BAMBOO 2
EV AV- X EV AV X EV ~~AT X EV AV X EV AV X
Nachole
LL
SF
MF
LF
Sibganj
LL
SF
MF
LF
Patnitola
LL
SF
MF
LF
24.1
21.8
17.4
3.4
61.9
29.2
5.2
6.0
73.6
164.1
67.9
31.1
4
11
38
14
33
28
15
26
24
108
97
108
16.8
5.4
23.8
33.0
7.0g
13.5
.05
18.5
66.7
98.7
33.2
11.2
12.5
190.1
255.0
= 432.7
3.4
3.1
2.5
.5
15.8
7.4
1.3
1.5
18.2
40.6
16.8.
7.7
2
4
2
11
6
4
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Sibganj
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4.1
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0
1
1
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5
1
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5% level
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values
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EV = Expected value = # households of a class in location
total # household in class x trees in
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AV = Actual value
MANGO JACKFRUIT NEEM BABLA 2 BAMBOO
EV AV X2 EV AV X EV AV X EV AV X EV AV X
LL 197 61 93.9
SF 187 147 8.6
MF 86 150 47.6
46 19 15.8
43.7 32 3.1
20.1 46 33.4
8.3 21 19.4
4.7 12 11.3
39.6 41 .05
18.2 18 .002
7.5 36 108.3
28.1 10 11.6
26.6 44 10.9
12.2 16 1.2
5.0 2 1.8
94.8 28 47.1
89.9 94 .2
41.3 87 50.6
17 44 42.9
=X2 508.3 EX2 = 71.7 EX2 = 119.6 EX2 = 25.5 X2 = 140.8
LF 35.4 148 358.2
N)::
U,~
PALM 2 DATE PALM 2 COCONUT 2EV AV X EV AV X EV AV X
LL 98.2 10 79.2 66.3 27 23.3 24.6 8 11.2
SF 93.2 71 5.3 62.9 43 6.3 23.3 16 2.3
MF 42.8 56 4.1 28.9 58 29.3 10.7 18 5.0
LF 17.6 115 539.0 11.9 42 76.1 2.5 21 136.9
EX2 = 627.6 EX2= 135 EX2 155.4
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CHAPTER 4
SOCIO-ECONOMIC CHARACTERISTICS OF HOUSEHOLDS AT STUDY SITES
Background information on the households in the three
study sites will be reviewed in this order:
Sections 4.1: Household demographic data
4.2: Land and income concentration
4.3: Sources of income
4.4: Tenurial system
As a preamble, it is interesting to note that the
residents of Nachole, in the dissected Barind, convey the
impression that this is an unstable community in transition, over
the last 25 years, with a major turnover of old families
emigrating to India and new households formed from immigrant
families. Sibganj and Patnitola appear more settled, according
to respondents, as reported in Table 4.1. Most respondents in
Nachole did not consider their residences permanent, despite
having lived in Maktapur for twenty years or more after
immigration. The instability of the highland Barind is reflected
in this perception.
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Table 4.1
Length of Residence
Permanent Residence? If no, Length of Years
Yes No
Nachole:
LL 6 37 17.9
SF 4 34 20.5
MF 2 29 22.4
LF 0 6 23.0
Patnitola:
LL 25 1 9
SF 57 1 17
MF 23 1 30
LF 10 1 30
Sibganj
LL 54 17 17.5
SF 31 4 19.0
MF 6 0 18.4
LF 7 0 19.2
LL = landless
SF = small farmer: up to 2.5 years
MF = middle farmer: up to 7.5 acres
LF = large farmer, over 7.5 acres
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4.1 Household Demographic Data
Throughout this study, households will be classified by
farm size as well as location. The unit of classification is the
category "controlled land", which is the total of a household's
holding of cultivated land plus land sharecropped and/or leased
out to other households. Four categories are employed:
1. Landless (LL) if controlled land = 0
2. Small farm (SF) if controlled is up to 2.5 acres
3. Middle farmer (MF) if controlled is up to 7.5 acres
4. Large farmer (LF) if controlled is greater than 7.5 acres
The demographic information reported here include
household size, age and sex distribution, marital, occupational,
and educational status.
Table 4.2 reports on family size, type of family, and
basic relationships among family members. The average size of
family for Nachole is 6.16, Sibganj 6.12, and Patnitola 5.50.
These figures are slightly higher than the national average (5.89
in 1981) but are close to the district average (6.21). (B.B.S.,
1982 Statistical Yearbook of Bangladesh, p. 133). Size of family
varies positively with size of land owned at each location. For
example, average family size varies from 5 (LL) to 11 (LF).
Large farmers maintain much larger households because they can
afford it, have enough land, and are more likely to keep a joint
family with extra servants. Nuclear families are more common
among the poor. High birth rates do not explain the difference
in household size by farm size class. Table 4.2 shows that the
percentage of joint families increases systematically from about
Table 4.2
Number of Respondents, Size of Family, Type of Family and Nature of Relationships with the
Head of the Household
Family Members Type of Family No. of No. of Joint Families with Tvpe of Relations
Cateqory No. of Total Av. Per. Nuclear Husband, Wife and Children + (7) Total
House- HH Nuclear Joint Families Father + Brother + Others om ination of
holds Mother Sister Some or All
206
389
129
239
188
278
228
71
154
60
80
94
733
728
655
4.79
5.40
4.96
6.13
5.53
4.79
7.35
11.83
6.42
10.00
11.43
8.54
6.
6.
5.
16
12
50
Landless, SF
86.1
77.8
84.6
71.8
55.9
65.5
58.1
16.7
33.3
16.7
28.6
45.5
70.6
65.6
61.3
13.9
22.2
15.4
28.2
44.1
34.5
41.9
83.3
*66.7
83.3
71.4
54.5
29.4
34.4
38.7
= Small Farmer,
Patnitola, and HH = Household.
37
56
22
28
19
38
18
1
8
1
2
5
84
78
73
33.3
6.3
0
9.1
6.7
30.0
7.7
0
6.3
0
0
16.7
11.4
4.8
17.4
16.7
0
0
0
6.7
5.0
0
0
0
0
0
0
2.9
2.3
2.2
MF = Medium farmer, LF =
16.7
81.3
75.0
45.5
66.7
40.0
76.9
80.0
81.3
40.0
50.0
50.0
5.1
71.4
58.7
33.3
12.5
25.0
45.5
20.0
25.0
15.4
20.0
12.5
60.0
50.0
33.3
34.3
21.4
21.7
100
100
100
100
100
100
100
100
100
100
100
100
(6)
(16)
(4)
(11)
(15)
(20)
(13)
(5)
(16)
(5)
(6)
(6)
100 (35)
100 (42)
100 (46)
N,
(JCD
Larqe Farmer, N = Nachole, S = Shibqanj,
(ii) Fiqures with brackets shoe the number of HHs in the cateqory in nuestion.
LL: N
S
P
SF: N
S
P
MF: N
S
P
LF: N
S
P
Total:
N
S
P
43
72
26
39
34
58
31
6
24
6
7
1
119
119
119
Notes: (i) LL =
P =
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17 to 70% across farm size and location, Nachole being the
extreme case. Large farmer households also support more servants
and land supervisors (called Dafadars).
Table 4.3 distributes the study population by age and
sex. The dependency ratio tends to decline with social class
(farm size category), with the poor families supporting more
small children yet fewer persons over forty, though the reason is
unclear since migration and mortality data were not collected.
There are 109 males per 100 females for the study
population (i.e., the Bangladesh average).
The sex ratio rises positively with farm size in Sibganj,
likely due to the bigger farmers' inclination to keep permanent
male laborers and foremen in the household. There is no trend in
the Barind sites, though the overall sex ratio is highest for
Nachole (1.14).
Table 4.4 covers marital status. From the total sample
of 2,116 persons, 42.34% are married, 2.83% widowed, and a few
divorced. The percentage of married persons rises with amount of
land owned, and among the sites Patnitola has the highest percent
married and Nachole the lowest. The differences are not
striking.
Table 4.5 summarizes educational status of the study
population (children under 7 years were excluded from this
table). For the entire sample, 55% were completely illiterate,
highest in Sibganj (77%) and lowest in Patnitola (41%). Of those
termed "literate", 32% are literate only up to primary level,
i.e., can read and/or write Bengali. Those with some secondary
Table 4.3
Number of Persons According to Aqe and Sex
Category Age in Years (%) Total No. of Persons Sex (%)
0-7 8-14 5-40 41 + DR* Male Female Sex Ratio
LL: N 30.10 19.90 42.23 7.77 1.37 206 52.43 47.57 1.10
S 27.76 19.54 42.67 10.02 1.34 389 50.13 49.87 1.01
P 24.03 18.60 44.96 12.40 1.22 129 54.26 45.74 1.19
SF: N 23.43 22.18 42.26 11.30 1.38 239 53.14 46.86 1.13
S 18.08 24.47 39.36 18.04 1.54 188 52.66 47.34 1.11
P 21.58 18.70 42.09 17.62 1.39 278 50.00 50.00 1.0
MF: N 25.44 16.23 43.86 14.47 1.28 228 55.26 44.74 1.24
S 15.49 25.35 45.07 14.08 1.22 71 54.43 45.57 1.22
P 23.38 17.53 44.16 14.94 1.26 154 51.95 48.05 1.08
LF: N 28.33 15.00 43.33 13.33 1.31 60 50.00 50.00 1.0
S 23.75 11.25 47.50 17.50 1.11 80 57.50 42.50 1.35
P 22.34 22.34 40.43 14.89 1.47 94 50.00 50.00 1.0
Total: N 26.33 19.10 42.84 11.46 1.33 733 53.34 46.66 1.14
S 23.62 20.47 42.58 13.32 1.35 728 52.06 47.94 1.09
P 22.60 18.93 43.05 15.57 1.32 655 51.3' 48.70 1.05
Grand Total: 24.24 19.5-2 42.83 13.37 1.34 2116 52.27 47.73 1.10
* Dependency Ratio = 15 > persons > 40
15 < persons < 40
01
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Table 4.4
Marital Status (Percent)
Category Unmarried Married Divorced Widowed Total
LL: N 54.37 41.75 1.46 2.43 100 (206)
S 53.98 43.44 0.77 1.80 100 (389)
P 54.26 44.19 0.00 1.55 100 (129)
SF: N 58.57 38.49 0.00 2.93 100 (239)
S 50.53 45.74 1.06 2.66 100 (188)
P 50.00 46.40 0.04 3.24 100 (278)
MF: N 57.02 40.79 Neg. 1.75 100 (228)
S 59.15 38.03 0.00 2.82 100 (71)
P 51.30 42.86 0.65 5.19 100 (154)
LF: N 55.00 38.33 0.00 6.67 100 (60)
S 57.50 40.00 0.00 2.50 100 (80)
P 56.38 38.30 0.00 5.32 100 (94)
Total: N 56.62 40.11 0.01 2.73 100 (733)
S 53.98 43.13 0.06 2.20 100 (728)
P 52.06 43.97 0.05 3.66 100 (655)
Grand Total: 54.30 42.34 0.05 2.83 100 (2116)
N.B.: Neg = negligible
Figures within brackets show the number of persons in
the relevant category.
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Table 4.5
Educational Status
(Literate (%)
Category Illite- Primary Second- Degree Above Total Total No.
rate ary Degree of Persons
(>7 Years)
LL: P 70.83 27.08 0.07 0.07 0.07 27.29 144
S 92.17 5.69 2.14 0.00 0.00 7.83 281
P 60.20 22.45 5.10 5.10 0.00 39.80 98
SF: N 48.61 42.62 7.10 1.63 0.00 51.37 183
S 76.62 16.88 6.49 0.00 0.00 23.38 154
P 42.66 11.01 11.92 2.29 0.00 57.34 218
MF: N 25.88 58.24 14.71 0.06 0.06 74.12 170
S 61.67 23.33 13.33 1.67 0.00 38.33 60
P 32.20 47.46 17.80 2.54 0.00 67.80 118
LF: N 30.23 44.19 18.60 2.33 4.65 69.77 43
S 26.23 29.95 32.79 11.48 6.56 73.77 61
P 27.40 32.88 32.88 8.22 0.00 72.60 73
Total: P 45.92 43.52 8.70 1.11 0.07 54.07 540
S 77.34 12.59 7.91 1.43 0.07 22.66 556
P 41.42 42.01 14.99 3.75 0.00 58.78 507
Grand
Total 55.40 31.69 10.42 2.06 0.05 44.60 1603
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schooling cover only 10% in Nachole, 9% in Sibganj, and 19% in
Patnitola. Rate of literacy rises positively with farm size.
Occupational status (Table 4.6) is divided among three
main occupations: agriculture; business; and services and
others. Over the entire sample, 82% of the respondents have
agriculture as their main occupation, 10% have business, and the
remaining 8% personal services and miscellaneous, mostly trade.
In Nachole, agriculture is the main occupation of the two larger
farm classes, who benefit directly from barga cultivation, while
a substantial proportion of landless (42%) and small farmers
(16%) are forced to seek other work to support their families
because their holdings, owned or rented, are not sufficient.
Business and trade figure in the big farmer profile at the other
locations.
4.2 Land and Income Concentration
In line with Ghosh's analysis in 1950 of the relative
backwardness of Rajshahi and Malda in terms of land and income
concentration (see Chapter 2), it is not surprising that both
distributions are highly skewed in favor of the medium and larger
farmers, that average holding size is high relative to other
regions in Bangladesh though not cultivated intensely (Chapter
5), and that personal status indicators (such as low literacy
rates and high dependency ratios) reflect constraints on both the
production and social systems.
The pattern of land distribution (Table 4.7) indicates,
for the entire sample, 40% are landless, 37% small farmers, 17%
medium farmers, and 7% large farmers. The proportion of landless
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Table 4.6
Occupational Status of the Respondents
(Percent)
Category Agriculture Business Service & Others Total
LL: N 58.14 4.65 32.21 100.00
S 73.61 5.56 20.83 100.00
p 88.46 11.54 0.00 100.00
SF: N 84.62 7.69 7.69 100.00
S 82.35 14.71 2.94 100.00
p 87.93 8.62 3.45 100.00
MF: N 100.00 0.00 0.00 100.00
S 83.33 16.67 0.00 100.00
p 95.83 4.17 0.00 100.00
LF: N 100.00 0.00 0.00 100.00
S 85.71 14.43 0.00 100.00
p 81.82 9.09 9.09 100.00
Total:N 79.83 7.56 12.61 100.00
S 77.31 12.61 10.08 100.00
p 89.08 9.24 1.68 100.00
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Table 4.7
Pattern of Land Distribution
(In Acres)
Households Area
Location Size of Farm No. % Total Per HH %
Nachole: LL 43 36.13 00 00 00
SF 39 32.77 41.46 1.06 14.73
MF 31 26.05 137.13 4.42 48.71
LF 6 5.04 102.95 17.16 36.57
Total 119 100.0 281.54 3.70* 100.00
Shibgani: LL 72 60.50 00 00 00
SF 34 28.57 25.25 0.74 11.0
MF 6 5.04 28.70 4.78 11.49
LF 7 5.88 175.76 25.11 76.51
Total 119 100.00 229.71 4.89* 100.00
Patnitola: LL 26 21.85 00 00 00
SF 58 48.74 58.25 1.00 18.38
MF 24 20.17 98.42 4.10 31.05
LF 11 9.24 160.28 14.57 50.57
Total 119 100.00 316.95 3.41* 100.00
Total: LL 141 39.50 00 00 00
SF 131 36.69 124.96 0.95 15.09
MF 61 17.09 264.25 4.33 31.90
LF 24 6.72 438.99 18.29 53.01
Grand Total: 357 100.00 828.20 3.83*
*For landholding households only.
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households is highest in Sibganj (61%) and lowest in Patnitola
(22%), with Nachole 36%. On the other hand, Patnitola has more
large farmers.
When landless households are excluded, the average
holding of cultivated land is 3.83 acres, and in descending order
4.89 ac (Sibganj) 3.70 ac (Nachole), and 3.41 ac (Patnitola).
The range by farm size category is large, from 0.95 ac (small
farmer) to 18.29 ac (large farmer). Once again, Sibganj
represents the extreme case in two respects: the range is
greatest (0.74 to 25.11 acres) and the size of holding for all
farm size categories is uniformly greater than the other sites.
This is partly on artifact since nearly two-thirds of Sibganj
households are landless.
A distinction can be made between own cultivated land and
operated land, since the latter takes into account that tenants
share-in lands and increase their operational holdings, while
landlords share-out. The distinction is apparent from Figure 4.1
which shows the Lorenz curves for distribution of own cultivated
land in Nachole, Patnitola, and Sibganj (Fig. 4.1). Income
distribution is pictured in Figure 4.2 (Lorenz curves for all
sites). Land distribution shows that, ranked in term of
inequality, Sibganj is worst, Patnitola best, and Nachole
intermediate. But in terms of income inequality, Nachole is
slightly better than Patnitola and Sibganj takes up the rear.
Land and income concentration data are summarized in
Table 4.8, including both own cultivated land and controlled
land. Concentration of land and income is most extreme in
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Fiqure 4.1
Lorenz Curve for Own Cultivated Land:
Nachole, Patnitola, Sibqanj
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Fiqure 4.1 (Continued)
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Figure 4.2
Lorenz Curve for Income Concentration: Nachole, Patnitola, Sibganj
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Table 4.8
Land and Income Distribution (Percent)
Own Cultivated Controlled Land Income
Land (%) (') (/)
N P S N P S N P S
Top 10% 47.3 50.0 79.5 50.4 52.5 87.6 22.7 39.6 61.3
Top 20% 69.4 69.9 95.3 71.2 70.4 96.1 49.6 56.8 73.2
Bottom 60% 6.1 10.9 0 7.4 11.0 0 26.0 23.7 14.1
Bottom 40% 0 3.0 0 0.2 3.1 0 12.5 12.6 6.8
Higest Acres 23.7 24.75 25.0 - - - 48.33 37.95 43.33
Higest Income
(Taka) - - - - - - 91762 170900 221230
Lowest Income
(Taka) - - - - - - 300 1060 0
Total Land 238.233 270.397 115.693 280.81 317.35 229.71 - - -
Total Income
(Taka) - - - - - - 1798647 2504981 1938781
*Controlled land = own cultivated land + land shared-out + land leased-out
06i
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Sibganj, followed by Patnitola and Nachole. The top 20% of the
Sibganj households control 95% of the land and three-quarters of
income. In all cases, the top 20% control at least half of land
and income. Operated land distribution, as Table 4.13 shows
later, is significantly different from own land in Nachole and
Sibganj, where barga cultivation is prominent.
But the dominance of barga in Nachole is suggested by the
median values for land and income compared to other sites (Table
4.9).
Table 4.9
Median Values
Nachole Patnitola Sibgani
Own cultivated land 0.66 0.99 0
Operated land 1.825 1.333 0.166
Income 9838 11250 5920
Through sharing-in land, the median holding is tripled in
Nachole, while the increase is modest for Patnitola and
negligible for Sibganj. Sibganj is clearly the inert production
environment of the triumvirate.
The Gini coefficients for cultivated land and income are
presented in Table 4.10.
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Table 4.10
Gini Coefficients for Cultivated Land and Income
Own Cultivated Land Income
Nachole .707 .465
Patnitola .682 .519
Sibganj .869 .675
The high coefficients for cultivated land indicate
extreme inequality in land ownership, with Sibganj land holdings
extraordinarily concentrated. Income concentration is also high
but less so. In the Barind, this may be due to the sharing out
of land from big farmer to small holders or landless, which
reduces operated land concentration to some extent, though it is
likely that sharecropping would increase income concentration in
Nachole. Income concentration in Sibganj is much higher than the
Barind, but lower than cultivated land, due to the prevalence of
trade as a major occupation near the Indian border.
The inequality of land and income distribution in
Sibganj, relative to the Barind, is a function of the big
landlord class from that area, many of whom control large
holdings in Nachole and the highland Barind as well as in their
home area. The ease with which the controlling hand is pressed
upon the peasant's neck is related to the efficiency of his
exploitation, thus Nachole data reflect the width of the gulf
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between landlords and their tenants while Sibganj data reflect
its depth.
4.3 Sources of Income
The data reported here should not be accepted literally,
since they were collected from respondents in a one-shot survey.
Income from agriculture has been derived from crop production and
income from other sources according to respondents' recall. In
terms of actual income levels these figures may not be very
useful, but are presented for general comparison among sites.
Table 4.11 provides the levels of income per household
from agriculture and other sources. Over the entire sample
average income per household is estimated as Taka 17,670 per
annum. When divided by the average size of family in the study
locations (5.93), the per capita figure is Tk. 2,980 which is
close to the per capita national income at factor cost Tk. 2,942
(BBS, 1982 Stat. Yearbook of Bangladesh, p. 532, citing the 1982-
83 figure).
The gap between lowest and highest income level by farm
size class differs significantly by location. In Nachole, the
highest income is nine times the lowest, and in Sibganj and
Patnitola the ratios are 19 and 6, respectively. Comparing farm
size across locations, the intermediate size classes are similar,
but the landless in Patnitola draw about twice the income of
their counterparts elsewhere, and the large farmers in Sibganj
draw twice the income of large farmers in Nachole and 1.5 times
that of Patnitola counterparts. The extractive character of
Nachole/Sibganj production relations, with large reservoirs of
Table 4.11
Sources of Income
Per HH Sources of Income (%)
Income/Year Agficulture Livestock Labor Business Sale of Assets Remittance Others Total
(Taka) & (Wages) (%)
Fisheries Service
LL: N 6395 17 9 52 15 2 0 5 100
S 5909 20 4 35 22 12 Neg. 7 100
P 12437* 27 2 43 22 6 0 Neg. 100
SF: N 13323 62 7 14 11 0 0 6 100
S 15439 35 3 5 54 1 0 2 100
P 12591 63 4 9 18 5 1 Neg. 100
MF: N 23239 80 3 0 16 0 0 1 100
S 32216 89 3 Neg. 8 0 0 0 100
P 24459 78 5 1 6 9 0 1 100
LF: N 58226 90 6 0 2 Neg. 0 2 100
S 113583 86 2 0 6 6 0 0 100
P 78575 89 4 0 5 1 1 Neg. 100
Total:
N 15667 68 5 12 12 Neg. 0 3 100
S 16292 58 3 9 23 5 Neg. 2 100
P 21050 71 4 8 10 5 1 1 100
Average: 17670 66 4 10 15 3 Neg. 2 100
Neg = Negligible.
*This relatively very high income is a reflection of some e
two respondents reported that they received Taka 40,800 in
had sold an asset worth Taka 20,000 in the reporting year.
xtreme values reported by some LL respondents. For instance,
that year as salary and another LL farner reported that he
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landless labor, is self-evident. The extreme degree of income
inequality is, of course, found in Sibganj. This corresponds to
the land distribution pattern analyzed in the previous section.
For the entire sample, sources of income on a percentage
basis show that agriculture accounts for 66% of total income
(contrasted with 48% for Bangladesh as a whole - rural and
urban), business and services 15%, labor wage income 10%,
livestock and fisheries 4%, sale of assets 2%, and other sources
2%. Remittance from household members living elsewhere is
negligible in the study areas.
Wage labor accounts for the highest proportion of income
for landless households, varying from 35% in Sibganj to 52% in
Nachole. This dependence on wage labor leads to seasonal
shortfalls in family calorie consumption even in good production
years.
The importance of business and trade is evident for
Sibganj, from which 54% of income is derived for small farmers
and overall twice the proportion of other sites. The mango crop
and paddy sales from barga cultivation are important in Sibganj,
especially for wealthy households, but there is also a robust
trade in smuggled goods along the Indian border and Sibganj is
both origin and destination for considerable trade. Many
respondents were quite open about their participation and ability
to procure almost any Indian product within eighteen hours. The
common goods exported to India include gold, second hand clothes.,
tape recorders and other electronic goods, baby food,
fertilizers, fish and goats. Goods imported from India include
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livestock, especially large bullocks, spare parts of motor
vehicles (especially truck parts), motor cycles and rickshaws,
electric products (e.g., fans), cosmetics, saris and other
clothing, shoes, dishware, rice and others. Allegedly, smuggling
corridors are maintained in the dry season by the compensated
assistance of border patrols on both sides.
4.4 Tenurial System
While the discussion of land tenure will be held in
Chapter 6, it is necessary first to define the types of
cultivators on the land and indicate their proportions in numbers
and land area in the study sites.
There are five categories of cultivators:
1. LL(N): landless non-cultivators dependent on
wage labor;
2. PT: landless farmers who are pure tenants,
cultivating other people's lands on
barga basis;
Note: LL = LL(N) + PT;
3. OC: owner-cultivators who cultivate their own
lands only; they neither lease nor share-
crop land in either direction;
4. OT: owner-cum-tenant;
5. AL: absentee landlord, who lives away from their
lands and lets them out to barga.
Table 4.12 distributes the households by tenurial class.
Over the entire sample, 28% are LL(N), 11% PT, 27% OC, 30% OT,
and 3% AC. The proportion of LL(N) is highest in Sibganj and
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Table 4.12
Number of Resvondents by Tenure Status
Nachole Sibganj Patnitola Total
No. % No. % No. % No. %
LL(N) 29 24.37 55 46.22 16 13.45 100 28.01
PT 14 11,76 17 14.29 10 8.40 41 11.48
oC 32 26.89 11 9.24 54 45.38 97 27.17
OT 39 32.77 33 27.73 36 30.25 108 30.25
Al 5 4.20 3 2.52 3 2.52 11 3.08
Total 119 100.00 119 100.00 119 100.00 357 100.00
N.B. LL(N) = Landless (non-cultivator), PT = Pure
OC = Owner-cultivator, OT = Owner-cum-tenant,
AL = Absentee landlord.
tenant,
and
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lowest in Patnitola. Nachole has the highest proportion of
absentee landlords. The percentage of owner-cultivators
indicates strong differences in the production environment:
Patnitola 45%, yet only 27% in Nachole and 9% in Sibganj.
Lastly, the area owned and operated by tenurial class is
presented in Table 4.13. Area operated is defined as area owned
plus area shared-in and leased-in minus area shared-out and
leased-out. It is clear that large farmers share-out much more
than they share-in, and the lower classes do just the opposite.
Over the entire sample, the large farmers own 18.2 acres and
operate 11.53 ac, on average, sharing-out/leasing-out 6.6 ac to
others. The area of land operated is the highest in Nachole
(13.1 ac) and smallest in Sibganj (9.9 ac).
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Table 4.13
Area of Land Owned and Operated Per Household
Category PT SF MF LF Total
Nachole: Owned 00 1.06 4.42 17.16 3,70
Operated 1.65 2.19 4.95 13.10 4.48
Net S/L +1.65 +1.13 +0.53 -4.06 +0.78
Sibganj: Owned 00 0.74 4.78 25.11 4.89
Operated 1.94 1.97 5.50 9.90 4.30
Net S/L +1.94 +1.23 +0.72 -15.21 -0.59
Patnitola: Owned 00 1.00 4.10 14.57 3.41
Operated 1.47 1.30 3.70 11.70 3.27
Net S/L +1.47 +0.30 -0.40 -2.87 -0.14
Total: Owned 00 0.95 4.33 18.29 3.83
Operated 1.73 1.74 4.51 11.53 3.77
Net S/L +1.73 +0.79 +0.18 -6.76 -0.06
Sharing and Leasing.N.B. : S/L =
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Conclusion
The general profile of the study sites fits Ghosh's
description of regressive regions with a high concentration index
of land and wealth as well as parasitical production relations,
stagnant agriculture, and poor welfare. Patnitola seems slightly
better than the others, since the proportion of landless is less
and owner-cultivators greater, and land and income distribution
less extreme than Sibganj.
Nachole and Sibganj are linked-politically and
economically - through the landlord-tenant, patron/client system
so dominant over the last hundred years. Both fulfill the
criteria for parasitism offered by Ghosh, with Nachole operated
as an enclave economy for absentee landlords living in Sibganj
and other wealthy riverain thanas. Attention to this symbiotic
decadence between the Rahr and Barind will recur in later
ma ter ial .
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CHAPTER 5
LAND UTILISATION AND CROP PRODUCTION
The contrasting uses of land for crops and other purposes
in the Barind and Rahr (Sibganj) will be presented in several
ways. The physical geography of Nachole and Sibganj, based on
land use maps, will describe the differences, and this will be
followed by the land use data for all study sites. Cropping
patterns will then be reviewed (Section 5.1). An interesting
insight into farmer's knowledge is their decision-making
concerning dates of sowing in the context of rainfall patterns,
described in Section 5.2. Crop yields, level of inputs, and crop
yield regressions are discussed, followed by net return data on
all crops at the study sites (Section 5.3).
5.1 Physical Geography and Land Utilisation
In conjunction with the botanical surveys conducted in
Maktapur mouza (Nachole) and Bimurshi mouza (Sibganj), land use
maps were constructed from the latest settlement Mouza maps.
(Mouza is a surveyed land revenue unit). Nachole and Sibganj
thanas belong to Chapai - Nawabganj district, newly formed from
one of the former subdivisions of Rajshahi district.
Maktapur mouza consists of five villages: Berachoki,
Maktapur, Jhaljalia, Bogroil, and Kolabana. Some parts of
Shibpur Shibala and Azipur villages are also located within
Maktapur mouza, but were excluded from the study.
Bimurshi mouza consists of five villages: Bimurshi,
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Dubli Vandir, Gauri - Sankirpur (Bariktola and Baiatola), Krishna
- Chandrapur (Farikpara), and Gaurisankirpur (Baromaisa).
As discussed previously, the diara region includes
Sibganj and consists of the floodplains formed by the Padma
(Ganges) and Mahananda rivers in the south and southwest portions
of the Mahananda. The diara lands are inundated during the high
flood season, but residences are built on high land and protected
in normal years. Bimurshi is located within the floodplain area,
created over time by several shifts of the Padma and its
tributaries. The present Padma once had its course near the
ancient city of Gaur and flowed through the south and south-
western parts of Sibganj and Nawabganj thanas. The Mara-Ganga
(or "dead Ganges") which passes through Sibganj is a relic from
the past. (A.K. Noor Mohammad, Nawabgani Parichiti, Rajshahi:
Rajshahi District Council, 1373 (B.S.), p. 40).
Maktapur mouza is representative of the closely dissected
Barind of the old Pleistocene alluvium (Khyiar locally),
undulating with peaks and valleys.
Methodology of Map Construction
Each mouza covers three sheets of cadastral maps, at 16
inches to one mile. The cadastral maps were reduced for analysis
using the fractional notation method. The land use survey and
maps were completed in April-May 1985 with the assistance of an
instructor and a cartographer from Department of Geography,
Rajshahi University.
Land utilisation in Maktapur (total 1376 acres) and
Bimurshi mouza (985 acres) is summarized in Table 5.1.
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Ponds
Roads
Residence
Permanent Fa
Two-cropped
One-cropped
Table 5.1
Land Utilisation According to Mouza Survey
Maktapur B
Area Total Area
(Acres) %
60.0 4.36 Ponds 50.
54.4 3.95 Residence 75.
58.6 4.26 Khari (streams) 70.
llow 3.0 0.22 Single-cropped:
48.8 3.55 a) Sugarcane 32.
Area 1151.2 83.66 b) Mango 214.
Double-cropped
imurshi
Total
%
2
0
8
0
2542.8
5.09
7.61
7.19
3.25
21.75
55.11
Total 1376.0 100.0 Total 985.0 100.0
The majority of lands are one- and two cropped,
respectively, in Maktapur and Bimurshi. The cash crop gardens of
Bimurshi and the large ponds of Maktapur are the other
distinguishing features. The topographical differences are
illustrated in cross-section in Figure 5.1.
Four maps for each site were prepared to compare
topography, cropping pattern, and irrigation sources; residential
patterns in relation to roads, markets, vegetation, and drinking
water sources; and soil characteristics.
Topography, Cropping Pattern, and Irrigation Sources
The land levels in Maktapur are called closely dissected
("danga"), broadly dissected ("arkandar") and valley ("kandar").
The closely dissected uplands are at an average elevation of 10
to 14 feet above the valleys, whereas "arkandar" (broadly
dissected medium) lands are 4 to 9 feet above the valleys.
Maktapur is never inundated by flood water, but during the rainy
season the valleys remain under three feet of water due to run-
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Figure 5.1
SECTION OF GRADIENT OF MAKTAPUR
( From SE towards NW )
Closely Dissected
Broadly Dissected
Valley
Scale 1:15,840
SECTION OF GRADIENT OF BIMURSHI
(From SE towards NW)
Feet 6 Medium high land
4 Low land
2
0S
Scale 1: 15,840
Feet 14
12
10
8
2
0
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off from the danga (crest) and arkandar (slope) until drained.
Aus rice and rabi crops are grown on the crest, transplanted aman
on the terraced slopes and valley bottoms. Homestead land
("bhita") is always on the valley crest and dwellings are
clustered.
The water table is quite deep in Maktapur (below 100
feet) and there are no tubewells (deep or shallow) in the mouza.
There are 24 dugwells, used for drinking water, and 55 ponds used
for irrigation and pisciculture, some quite large. By contrast,
there are only two ponds in Bimurshi. The nearly impermeable
soils of Maktapur favor water retention after monsoon and make
good ponds. The patches of two-crop (dofasli) land surround the
ponds (Map 5.1), which grow aman/wheat, or aus/aman, and
occasionally rabi crops like mustard, rape-seed and arhar (pigeon
pea).
Bimurshi is comparatively flat, medium high land with
scattered lowlands. Aus is the main rice crop, and the double
rice crop area is in the lowlands in the command area of three
shallow tubewells (Map 5.2). The other double crop patterns are
aus and pulses (motor, masur, mashkalai), or wheat/gram, grown in
the command area of the single deep tubewell. There are 75
dugwells and 23 hand tubewells concentrated near the villages
which spread along the interior dirt roads. The mouza also has
three low lift pumps for irrigation, lifting water up from the
kharis (streams) along canals to the fields. Traditional
irrigation devices, like "jant" and "tongall, are also used in
both mouzas. Despite these advantages, production at Bimurshi is
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MAP -5.1 TOPOGRAPHY AND CROPPING PATTERN
MAKTAPUR
Closely Dissected Ponds
Broadly Dissected S Dugwel
Valley
I Single cropped (Amon)
2 Double cropped (Amon B Aus/
Wheat
Source: Codostral Mas(Mauzo MnpR) 1914-15 arnd Field eirvev , Mav 10A
279
MAP. 5..2 TOPOGRAPHY AND CROPPING PATTERN
BIMURSHI
0
UShollow tube-wells
Low Lift pump ...
Khori. --.--.--- '
Deep tube-well ...
o 100 200 Metros
Source: Codastral Maps (Mouza Maps) 1914-15 and Field Survey, June 1985
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below potential, perhaps because of the importance attached to
the cash crops, sugarcane and especially mango; the mango
orchards of Sibganj are famous, there are many in Bimurshi and
the fruit is of excellent quality.
The historic importance of tanks in the high Barind is
illustrated by comparing Maps 5.3 and 5.4. While in Bimurshi
(Map 5.4) tanks are insignificant and residences radiate along
roads with attendant dugwells excavated from the pliant loam and
sandy loam soils (Map 5.6), residences in Maktapur are located
within a constellation of tanks and a smaller number of dugwells.
The impermeable, heavy clayey soils are ideally suited for tank
construction (Map 5.5), though many of the tanks are not desilted
regularly and are less useful for irrigation purposes than in
previous times. But life revolves around the tanks. Invariably,
a large tank adjoins the house of a rich man and the poor also
build their residences as close to ponds as possible. At
Bimurshi, the rich families will have both dugwells and hand
tubewells, but not ponds, within their homestead areas. The poor
often repair to the "khari" (streams) for domestic supplies.
Distribution of soils is illustrated in Maps 5.5 and 5.6.
Maktapur soils are distributed as pure Pleistocene alluvium
(81.1%) and alluvium mixed with sandy loam (18.9%). Bimurshi
soils are distributed between loamy soils (57.36%) and sandy loam
soils (42.64%). Villagers at Bimurshi report sandy loam
composition 10 to 15 feet below the land surface near the kharis,
where once substantial tributaries flowed.
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MAP 5.3 RESIDENCE PATTERN(WITH DUGWELLS a PONDS)
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MAP 5.4 RESIDENCE PATTERN (WITH DUGWELLS, PONDS a TUBE-WEU)
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Housing and Botany
Mud-walled residences are characteristic of Maktapur,
with the rich having large two-story houses with tin roofs and
the poor thatch roof mud huts. Cattle are usually housed within
the residence, in a separate room if possible, but not always.
Fear of theft requires the co-habitation of humans and animals.
At Bimurshi, the rich live in brick-built two-story
residences with private mango and litchi gardens, while the poor
live in even more wretched huts than their counterparts at
Maktapur.
The nearest markets to Maktapur are Nachole Bazar and
Nachole hat (market), about 1.5 miles away. The market day is
Sunday, while the big cattle market is Sonaichandi hat, held on
Wednesday 4.5 miles away. From Bimurshi, Chakkirti hat is one
mile west and is held on Sunday and Thursday. Greater population
density and volume of trade justifies bi-weekly markets at
Bimurshi but not at Maktapur.
Distribution of trees is compared in Maps 5.7 and 5.8.
Greater density and dominance of mango is obvious at Bimurshi,
where homestead trees are prevalent. At Maktapur, bamboo
thickets are important near homesteads, but the interesting point
is to observe the placement of babla and tal trees by comparing
Maps 5.3 and 5.7. Outside of homesteads, babla trees are planted
next to large ponds providing shade and reducing surface
temperatures and evaporation rates. Borassus palms (tal) form a
staggered plantation in the crop fields, intentionally designed
to break the wind and reduce erosion. The palms provide wind
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MAP-5.7 RESIDENCE CLUSTERS(ROADS & VEGETATION)
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erosion protection at a distance ten times their height, or up to
300 yards.
5.1.1 Land Use Among the Study Populations
The distribution of land among the households surveyed in
Nachole, Patnitola and Sibganj is presented in Table 5.2.
The average holding per household is considerably higher
in the Barind, 2.64 acres for Nachole, 2.57 acres for Patnitola,
and only 1.44 acres for Sibganj.
Homestead size varies directly by farm size and location,
as expected. Among the landless, a large number of households do
not have their own homestead: 47% in Nachole, 67% in Sibganj,
and only 4% in Patnitola, or 33% for the entire landless sample.
Those without homestead land build them on khas land or add an
extension to relatives' residences, setting up joint households
by necessity. From field interviews, most of these families were
immigrants from India or other parts of Bangladesh over the last
quarter century. The thana official in Nachole is of the opinion
that 75% of the total residents are migrants from India or other
thanas of old Rajshahi district.
The proportion of land devoted to crops is highest in
Patnitola (88.3%), while only three-quarters and two-thirds for
Nachole and Sibganj, respectively. This is expected where
sharecropping is prominent. The proportions for Sibganj are
lowest for all farm sizes, probably due to the attractive profits
from trade and barga in other areas. On the other hand,
proportion of cultivated land increases by farm size, with a
slight exception in Patnitola, which suggest budget constraints
Table 5.2
Land Utilization Pattern Amona Study Populations
(Averaqe Acres)
Number of
Cateqory lHomestead JCultivated| Fallow jFruit Gardens | Ponds Bamboo ThicketsjTotal LandlAverane Holdina* |Households
LL:
N
P
S
SF:
N
P
S
0.14
21**
(97.4)***
.05
24
(76.5)
.09
48
(79.4)
0.18
36
(12.8)
.05
57
(8.3)
0.17
28
(11.6)
1.05
36
(73.2)
1.54
56
(85.6)
0.68
31
(51.1)
.23
4
(1.7)
.5
3(0.7)
.76
6
(11.1)
0.16
7
(19.9)
.04
1
.06
6
(1.1)
.58
16
(22.5)
.067
1
(2.4)
.077
5
.03
1
(0.7)
.26
15
(7.7)
.03
25
(3.6)
.27
4
(2.6)
.02
1
(0.2)
(23.5)
.58
4
(4.6)
.06
3
(0.7)
.13
3
(0.1)
.1 _________ 1 L - __________________
3.07
(100)
1.66
(100)
5.69
(100)
51.5
(100)
64.76
(100)
41.32
(100)
.07
.07
.08
1.36
1.1
1.22
44
25
38
59
34
N)
(Continued)
6 I t ,.~.. 1 l.~uIIIu~r. U I
Fallow
MF:
N
P
S
LF:
N
P
S
Total
N
P
S
Legend:
Fruit Gardens I od
.09
3
(0.2)
.09
4
(0.4)
2.33
5
(25.9)
.21
2
(0.4)
.22
2
(0.3)
4.85
7
(30.1)
.71
(0.2)
1.46
(0.5)
22.07
(12.9)
1.03
24
(14.9)
.18
16
(3.1)
.4
2
(1.8)
2.95
5
(15.3
.94
11
(7.1
.40
6
(2.1'
43.5'
(13.9
16.0
(5.2
4.3;
(2.5
Outer
(Bamboo Thickets)
01
1
.09
2
(0.2)
.5
2
(0.9)
2.35
(0.7)
.63
(0.2)
1 .3
(0.8)
Total Land Averaqe Holding* Households
166.22
(100)
94.29
(100)
44.7
(100)
96.82
(100)
145.59
(100)
112.77
(100)
314.09
(100)
306.3
(100)
170.77
(100)
5.36
3.93
7.49
16.14
13.24
16.11
2.64
2.57
1.44
31
24
6
.9
5
(2.7)
.38
4
(1.6)
2.17
2
(9.6)
2.66
1
(2.7)
.33
2
(0.4)
.5
3
(1.3)
8.08
(2.6)
2.69
(0.9)
10.41
(6.1)
Average for total sample size per farm size class; **Number of respondents per category;
*** Bracketed number indicate row-rise percentages.
Ca tegor
.35
31
(6.5)
.13
23
(3.2)
.5
6.
(6.6)
.73
6
(4.5)
.5
11
(3.8)
.65
7
(4.0)
21.21
(6.8)
15.13
(4.9)
16.9
(9.9)
Homestead
4.34
29
(75.7)
3.92
22
(91.5)
4.2
6
(56.1)
12.44
6
(77.1)
11.7
11
(88.4)
9.9
7
(61.6)
238.23
(75.8)
270.39
(88.3)
115.69
(67.8)
6
11
7
CD
y np, a Fa , ,ow
,I ,,
Table 5.2
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and the risks of cultivation inhibit expansion of production for
smaller farmers.
The proportion of fallow land is low at all sites,
compared to the past, though much higher in Sibganj (6.1%) than
in the Barind. For large farmers everywhere, it is especially
low because of the sharing-out system. Farmers were asked to
give reasons for leaving land fallow (Table 5.3). In the Barind,
lack of water was the first reason, and the second reason was the
need to avoid aus cultivation in order to sustain expected aman
yields. Lack of capital and lack of plough were less important
reasons.
Regarding other lands, fruit gardens are important in
Sibganj (13%, double that for middle and large farmers) and tanks
in Nachole (15% for middle and large farmers). Most of the
Nachole tanks became "khas" (public property) after the abolition
of the zemindari system in the 1950's, were at first used to
irrigate adjoining lands, but over time have been occupied by big
landlords or filled in to increase barga cultivation.
5.1.2 Cropping Patterns of the Study Areas
Cropping patterns at the three sites show that single-
cropped transplanted aman dominates over three-quarters of the
Barind land, while an aus-rabi double crop pattern is extensively
cultivated on three-fifths of Sibganj land (Table 5.4).
Note that while the cropping intensity is very low in the
Barind (120) it is still higher than earlier years (1979/80 to
1980/81) when the Barind suffered drought (1979) followed by
normal rains (1980). This is because 1985 was an excellent
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Table 5.3
Reasons for Remaining Fallow
Reasons
1 2 3 4 5 6 7 8
LL: N 11 3 1 0 4 0 0 0
S 0 0 2 1 1 0 0 0
P 5 0 3 0 0 1 0 4
SF: N 31 14 7 2 3 2 0 0
S 1 0 5 1 1 1 2 0
P 31 10 12 3 0 4 0 13
MF: N 22 15 4 1 1 2 0 0
S 0 0 2 1 1 0 3 0
P 16 11 3 1 0 3 0 4
LF: N 8 3 0 0 0 3 0 0
S 0 0 1 1 0 2 0 0
P 7 5 1 0 0 2 0 0
Total: N 72 35 12 3 8 5 0 0
S 1 0 10 4 3 3 5 0
P 59 26 19 3 0 7 0 23
Grand Total: 132 61 41 10 11 15 5 23
of water/moisture;
2. If aus is cultivated, aman
yield;
Want of money;
Want of fertilizer;
Lands not suitable;
Lack of labourers;
To increase soil fertility;
Lack of plough.
cultivation gives
and
Note : 1. Scarcity
3
4
5
6
7
8
poor
Table 5.4
Croppinq Patterns of the Study Areas
Nachole (81) a/ Shibganj (51) Patnitola (45)
Aus T. Aman Rabi/Boro No. of Area No. of Area No. of Area
Samples (ac) Samples (ac) Samples (ac)
1. Local Local Fallow 48 51.79 2 3.2 19 11.0
Aus T. Aman - - (12.38 )b/ (1.78) - (9.24)
2. Local Fallow Rabi 54 33.09 51 105.6 32 21.54
Aus - - - (7.91) (58.66) - (10.26)
3. Jute Fallow Rabi - - 1 0.33 15 5.67
- - - - - (0.18) (2.7)
4. Fallow Local HYV 2 1.67 1 0.45 4 2.65
T. Aman Boro - (0.4) - (0.25) - (1.26)
5. HYV Fallow Rabi - - 3 1.81 5 2.66
Aus - - - - - (1.01) - (1.27)
6. Fallow Local Fallow 81 321.1 18 38.56 45 163.0
T. Aman - - (76.77) - (21.42) - (77.67)
7. Fallow Fallow Rabi 13 10.6 1 1.0 3 1.33
- - - (2.54) - (0.56) - (0.63)
8. Sugarcane alone - - 31 29.06 3 2.15
- - - - (16.14) - (1.02)
Total: 198 418.25 108 180.01 126 210.0
- - - (100.0) - (100.0) - (100.0)
GCA - - - 504.80 - 322.63 - 253.52
CI __- _ - 120.69 179.23 - 120.72
a/
U/
Figure within parenthesis indicates the Number of respondents.
Figure within oarenthesis indicates the percentae of total area for
GCA = Gross Cropped Area- and CI = Croppina Intensity.
each site.
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cropping year due to superior rains. Sibganj's CI is also
higher.
Cropping Intensity
1979-80 1980-81 1985 (Study Sites)
Nachole 111 111 120.69
Sibganj 143 141.3 179.23
Patnitola 106 105.9 120.72
Rajshahi 125.6 122.5 -
Bangladesh 153.2 153.7
Another view of cropping diversity is offered in Table
5.5 where the number of crops grown by farms of varying size is
indicated. The medium number of crops grown by farm size is
lowest in Nachole, where growing conditions are least favorable,
yet highest in Patnitola despite a superior crop climate in
Sibganj. At the risk of repetition, the political and economic
climate of Sibganj are at odds with its agricultural climate.
Farmers listed the important problems of cultivation they
face. Lack of timely rainfall was cited as the major problem by
Nachole and Sibganj farmers for all seasons, with high cost of
inputs and lack of quality seeds next in importance (Table 5.6).
Farmers were especially emphatic about the multiple
problems of growing aus throughout the region: erratic,
inadequate or late rainfall; rotting hay due to excess rainfall
during harvest, labor shortage at harvest in conflict with
transplanting of aman; and short turnover-time between aus
harvest and T. aman planting, affecting the yield of the latter.
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Table 5.5
Diversity of Cropping: Number od Crops Grown by
Farm Size and Location
Number of Crops
1 2 3 4 5 6 7 8 Median No. Total
of Crops Farms
Nachole
SF 12 2 10 6 4 - - - 3 34
MF 4 6 3 9 7 - - - 4 29
LF 1 2 - 2 1 - - - 3 6
Patnitola
SF 1 2 2 2 3 - 2 1 4 13
MF - 1 - 2 2 3 3 1 6 12
LF - - - - - 1 3 3 7 7
Sibgani
SF 5 11 6 2 1 - - - 2 25
MF - - - 2 - 3 1 - 6 6
LF - - - - - 2 4 1 7 7
g\ not a complete census of all farmers.
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In Sibganj, sugarcane is slowly pushing aus out of some areas
because it is more profitable.
Table 5.6
Patterns of Cultivation
(In order of priority)
Aus:
Nachole:
Shibganj:
Patnitola:
Aman:
Nachole:
i)
ii)
iii)
i)
ii)
iii)
i)
ii)
iii)
i
ii
iii
Sibganj:
Patnitola:
Boro/Rabi:
Nachole:
Shibganj:
Patnitola:
i
ii
i
ii
Lack of timely rainfall (lack of
Non-availability of good seeds
Scarcity of fertilizers
Lack of timely rainfall
Scarcity of fertilizers
High cost of inputs
(lack of
moisture)
moisture)
High cost of inputs
Non-availability of good seeds
Lack of timely rainfall
)))
i)
i)
i)
i
i
i
i)
ii)
iii)
i)
ii)
iii)
i)
ii)
iii)
)))
Lack of timely rainfall
Non-availability of good
High cost of inputs
seeds
High cost of inputs
Non-availability of seeds
Scarcity of fertilizers
Non-availability of good seeds
High cost of inputs
Non-availability of fertilizers
Lack of timely rainfall
Scarcity of fertilizers
Storage problem
(lack of moisture)
Lack of timely rainfall (lack of
Non-availability of good seeds
Lack of plough
Lack of irrigation facilities
Non-availability of good seeds
High cost of inputs
moisture)
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5.2 Planting Decisions and Rainfall Patterns
Farmers employ compensatory decision-making to buffer
their households against uncertainties from the environment and
the market (both shortfalls of input supply and rise in input
costs). Rainfall is a major source of uncertainty. Thus,
variation in planting dates for crops indicates compensatory
responses to the expected rainfall patterns based on farmers'
knowledge of rainfall history.
Tables 1 and 2 in Appendix 1 establish that temperature
and rainfall trends in Rajshahi have not changed dramatically
over the last century. Data from Hunter (1876) and the 1980's
fit within the same range.
Average monthly rainfall data for 2 1-year period (1962-
1982) is presented in Table 5.7 for Nachole, Sibganj, and
Patnitola. While Nachole is lower than the others, the
difference is not remarkable. Moreover, the same bimodal
distribution holds everywhere: more than 90 percent of total
rainfall during the monsoon months May-October. During the
winter (rabi) season, after aman harvest in November, rainfall is
minimal and crop potential depends on irrigation sources (tanks,
tubewells and kharis) and the residual moisture-holding capacity
of soils. Sibganj has certain advantages over the Barind in this
season. The month of April, when aus is seeded during the onset
of rains, is problematic and planting depends on the
predictability and sufficiency of rainfall.
Twenty-one year averages at 10-day intervals for the
three areas are presented in Table 5.8. Coefficients of
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Table 5.7
Average Rainfall (1962-82)
(in mm)
Month Nachole Sibqanj flazirnur
(Patnitola)
January 4 9 8
February 5 4 4
March 11 11 21
April 68 48 48
May 164 149 130
June 204 247 276
July 290 371 375
August 284 323 275
September 237 239 274
October 103 104 106
November 5 5 4
December 8. 3 2
Total 1383 1513 1523.
Table 5.8
Average Rainfall (1962-82) at 10-Day Intervals
for Study Areas
APRIL
1-10 11-20
N Mean (mm.)
A
Cv
E R
6 36
3.69 1.63
.71
MAY JUNE JULY AUGUST
21-30 1-10 11-20 21-31 1-10 11-20 21-30 1-10 11-20 21-31 1-10 11-20 21-31 1-10
26 40 67 57 52 74 78 75 100 115
1.38 1.24 1.01
.06
.83 .95 1.09
.23 .11
1.22 .77
-.03
87 118
.89 .64 0 .90 .
-.14 .09
SEPT
11-20 21-30
79 52 87 92 N
90 1.09 .92 .39 N
.08 .19 N
Mean (mm.) 0
CV 2.94 2.04
J R
Mean (mm.)
.07
5 23
CV 2.03 1.39
R .36
23 25 31 54 64 67 78 102 83 153 135 99 118 106 70 90 79 S
1.64 1.59 1.41 1.30 1.52
-.16 .47 .27
.79 .97 1.43 .90 .90 .76 .80 .64
.21 .56
20 29 44 57 58 104 114 102 115 158
.99 1.36 1.10 1.27 .57
.29 -.04 -.02
.68 .92 .73 .66 .71
-.13 -.26
.03
81
.81
.22
94 100 84 101
.68 .87 .85 .73 .75
-.09 .06
.90 1.16 S1
.00 S
89 P
.87 P
.23 P
C
H
0
L
S
I
B
G
A
N
P
A
T
N
I
T
0
L
A
Table 5.8 (Continued)
OCT NOV DEC JAN JAN FEB MAR
1-10 11-20'21-31 1-10 11-20 21-30 1-10 11-20 21-31 1-10 11-20 21-31 1-10 11-20 21-28 1-10 11-20 21-31 Total
63 17 23 3 2 0 1 2 5 3 0 1 2 1 2 3 2 6 1344 N
1.0 2.62 1.63 1.8 3.08 4.47
-. 07 -. 07
3.14 4.47
.81
4.36 2.36 0 2.22 2.36 4.47
-. 10 0 -.09
2.71 4.29 0 2.54
-. 07 .13
N
N
53 35 16 2 2 1
.96 1.8 1.81 2.58 3.71 3.99
.62 .07 -. 07
69 17 20 2 0 2
1.07 2.96 1.86 2.06 3.40 3.02
-. 02 0 -. 10
0 0 1 4 2 3 3 0 1 0 2 9 1508 S
0 0 4.0 2.39 3.91 1.97 3.44 2.08 4.25 3.85 3.99 2.82
0 -. 11 .20 .27 .72 .14
S
S
1 1 0 4 1 3 2 1 1 3 5 13 1523 P
2.93 4.59
.89
4.59 3.57 2.59 2.09 1.83 1.91
-. 06 -. 00 .47
2.63 1.94 2.57 2.21
.03 .03
P
P
SOURCE: Ground Water Circle, Government of Bangladesh, Courtesy, Master Plan Organization.
Mean
(mm.)
N
A
C
H
0 CV
L
E -. 21
Mean
(mm.)
S
I
B
G
A CV
R
Mean
(mm.)
N
J
P
A
T
N
I
T
0
wA.
LLA(Nazirpur)Station
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variation have been calculated for each interval, reflecting the
relative predictability of mean rainfall levels. Correlation co-
efficients between adjoining intervals indicate the strength of
association between mean rainfall levels across two intervals.
Both are important to farmers' decisions whether to plant and
when. One may postulate that farmers decide to plant during a
particular 10-day interval when mean rainfall is adequate, CV is
low and the associated R-value is high (indicating an expectation
of continued rainfall adequate to assure proper seeding and
germination; in field interviews, farmers are quick to discount
"false rains"). In some cases, the date of seeding may also take
into consideration assured rainfall during the transplanting and
flowering cycles of the crops, periods when moisture stress has a
strong negative impact on yield.
Two interesting comparisons emerge from the rainfall
data. The planting dates along the transect of this study are
quite different from the standard dates for Rajshahi district as
a whole, as adopted in National Water Plan documents by the
Master Plan Organization (Table 5.9).
For example, broadcast aus and HYV boro are planted at
least one month later along the transect compared to Rajshahi,
while T. aman and wheat are planted 20 days earlier. Moreover,
rabi crops (potato, pulses, oilseeds, onion) are planted 50 days
earlier in our study area. These differences are hardly random,
signifying a regional disparity which emphasizes the droughtiness
of our region and a different "center of gravity" for assured
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Table 5.9
Median Sowing/Harvest Dates for Studv Sites
Nachole Sibganj Patnitola Rajshahi*
D/S D/H D/S D/H D/S D/H D/S
B. Aus MY 10 AG 10 MY 10 AG 10 MY 1 AG 1 AP 1
HYV Aus - - AD 10 AG 10 AP 20 AG 10 Ar 1
L.T. Aman JL 20 DEC 10 JL 20 DEC 10 JL 20 DEC 10 AG 10
HYV Boro MR 10 AG 1 HR 10 AG 4 MR 1 JL 10 FEB 10
Wheat NOV 10 FEB 10 NOV 10 FEB 10 NOV 10 FFB 10 DEC 1
Jute - - AP 10 AG 10 AD 20 AG 10 AD 1
Sugarcane 
- - NOV 15 NOV 1 NOV 1 OCT 20 DEC 1
Rabi* NOV 10 FEB 10 NOV 10 FEB 10 NOV 10 FEB 10 DFC 1
Onion NOV 10 FEB 10 NOV 10 FEB 10 NOV 10 FEB 10 JAN 1
* Potato, pulses, oilseeds.
** SOURCE:
D/S =
D/N =
Master Plan Orqanisation Based on Ishurdi Station Data.
date of sowing
date of harvest
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rainfall. Several illustrations may serve to strengthen this
inference.
In the case of aus, the median planting date for Nachole
is May 10, associated with a declining CV and rising R-value.
This is true for the other sites as well, though aus remains a
risky crop relative to aman both in Nachole and Sibganj.
For aman, the median planting date is July 20 at all
study sites and August 10 for Rajshahi. The earlier date avoids
lower rainfall and higher CV at the last intervals of the crop
cycle (120 days), and the July 20 interval has a low CV and
greater than 100 mm. mean rainfall at all sites.
The dramatic difference in rabi crop dates is illustrated
by onion, whose crop water requirements increases two-thirds
(from 306 to 530.7 mm.) when the Rajshahi date (January 1) is
substituted for the common date along the transect (November 10).
Since the higher value equals the requirement for rice, obviously
none would grow it. No doubt, the early shift is especially
important in the Barind, where high evapotranspiration and poor
water storage in soils and silted tanks minimizes carryover from
the monsoon and there is a desperate need to couple the rabi
planting with the aman harvest. The quartet of bottlenecks-
weather, capital, land tenure and labor supply - build formidable
obstacles to rabi expansion in the Barind.
The second observation is that subtle shifts of planting
dates along the transect have the effect of equalizing the water
budget across locations, reducing the impact of environment on
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yield. Table 5.10 gives the crop water requirements for all
crops grown by location along the transect.
From the farmer's point of view, Nachole and Sibganj are
similar environments in terms of expected rainfall, since the
planting dates and water requirements for aus aman, wheat, and
CYV boro are the same. Patnitola presents a different case.
Shifts in planting dates for aus and HYV boro (10 days early)
allows Patnitola farmers to equalize their water budgets with
their counterparts. Also, assurance of rain may be more
important than volume for dry seeding (CV for Patnitola planting
is lower than other sites). For HYV aus and jute, Patnitola
farmers plant 10 days later (April 20) and economize their water
budgets considerably compared to Sibganj. Qualitative inferences
of this sort contribute to notions of peasant rationality under
uncertainty and duress. They also illustrate important
differences between environments. From the data in Table 5.8,
several conclusions are drawn about the region bisected by our
transect.
* aus always suffers from water stress compared to
aman, which yields better everywhere;
e early planting protects aus and aman somewhat from
yield-reducing moisture stress during the flowering
phase. Patnitola is at a much lower risk at flowering
time than the others;
* when rains come, Sibganj is a more reliable environ-
ment than Nachole both by auto-correlation and soil
retention of moisture;
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Table 5.10
Crop Requirements
(Study Sites)
Nachole Sibganj Patnitola
D/S D/S D/S
B. Aus 530.7 MY 10 530.7 MY 10 530.9 MY 1
HYV AUS - - 605 AP 10 524.4 AP 20
L.T. Aman 529.3 JC 20 529.3 JL 20 529.3 JL 20
HYV Boro 761.5 MR 10 761.5 MR 10 766 MR 1
Wheat 272.7 - 272.7 - 272.7 -
Jute - - 532.7 AP 10 508.8 AP 20
Potato 220 - - - 220 -
Pulses - - - - - -
- Lentil - - 248.1 - 248.1 -
- Gram - - 248.1 - 248.1 -
- Blackgram - - 248.1 - 248.1 -
Mustard - - 210.9 - 210.9 -
Onion 306 D/S Nov. 10
530.7 D/S Jan. 1 (Rajshahi)
D/S = date of sowing
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* yield differences may be underestimated because the
study experienced a good rainfall year. Nachole has
more bad years, a tougher environment. In bad rain-
fall years, the differences will be more pronounced.
0 Patnitola is a different crop environment because HYV
aus and boro as well as jute mature more rapidly than
elsewhere;
* first rains are not a good predictor of crop con-
ditions in all localities, where R-values are often
negative. Farmers' caution is justified.
The final point about weather and crops is to identify
which crops definitely require irrigation by location. The
results are summarized in Table 5.11.
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Table 5.11
Crops Requiring Irrigation by Location
Crop Early Cycle Late Cycle Entire Cycle
B. Aus
HYV Aus SP
T. Aman NSP
HYV Boro NSP
Wheat NSP
Jute S
Potato N
Pulses SP
Mustard SP
Onion N
METHOD OF CLASSIFICATION: From 21 years of rainfall data for
each 10-day interval, count the number of years when actual
rainfall was less than 1/2 CWR: repeat exercise for less 1/4 CWR.
Express each number as a fraction of total years from 0 to 1. If
the proportion exceeds 0.5 for all or a portion of the crop
cycle, irrigation is required. The stricter criterion (less than
1/4 CWR) may indicate crop loss over prolonged period. All crops
were classified according to length of vulnerability to moisture
stress: "early" cycle, "late" cycle, or "entire" cycle.
Generally, the values for both criteria were very close,
indicating that when moisture stress occurs, it is usually
severe.
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From this table, it is clear that:
* all rabi crops require irrigation throughout their
period of growing;
* T. aman, the most important crop in the region,
experiences moisture stress late in the crop cycle
requiring supplementary irrigation to increase or
stabilize yield;
* HYV crops are grown by the rich with assured
irrigation sources able to handle the early cycle
water requirements before the onset of monsoon rains.
5.3 Crop Yields, Inputs, and Net Return
Average yields for crops grown in our study sites are
compared with earlier crop estimates (Table 5.12). For the total
sample of the study sites, aus yields 12.24 maunds/acre, aman
23.96 HYV paddy 39.24 wheat 10.93. The important differences in
our data are the high yield of aman and low yields of wheat and
sugarcane, other crops falling on the low end of expected yield
range.
The aman yield is nearly twice the district average from
1980-82 and higher than official estimates in the forties. This
is probably because 1985 was a good rainfall year and farmers
reported the crop was exceptional. Respondents in the village
surveys were asked to rate this year's crop compared to a normal
year, using the conventional rupee standard as comparison, as
follows:
Table 5.12
Crop Yields: Historical and 1985 Survey
(mds./acre)
References:
1. Floud Commission (1940): "Adapted normal yields" for Malda district.
2. Ishaque Plot-to-Plot Survey (1945): Crop Cutting Experiment (expressed
3. B.B.S., Rajshahi District Statistics, 1983.
4. Study Site Data (1985) - average yield for total sample.
* indicating gram
- not available
G gram
BG black gram
LEN lentil
in mds-seers-chattaks)
HYV
Year Aus Aman Boro Paddy Wheat Jute Potato Sugarcane Mustard Pulses* Onion
1939-40l
Malda 12.8 17 22 - - 16 - 50 9 10-11 -
Rajshahi 16 19 22 - - 15 - 56 8 8-10 -
1944-452 10-30-14 17-0-7 20-2-6 - - 8-19-12 - - - - -
Rajshahi 12-23-10 15-23-10 17-32-7 - - 13-32-6 - - - - -
1980-813 9.88 12.91 30.7 - 22.64 16.95 64.17 - 6.37 8.05 19.87
1981-823 10.71 12.92 27.54 - 19.38 17.27 65.94 - 5.91 7.38 47.25
19854 12.24 23.96 - 39.24 10.93 15.65 59.15 30.85 7.07 G5.74 50.13
B(4.54
LEN6.88
309
4 anna yield = 25% normal yield
8 anna yield = 50% " "
12 anna yield = 75% " t
1 rupee (16 annas) = normal
18 annas above normal
More than three-quarters of the respondents reported a 16 anna
(normal) or 18 anna (above normal) crop in 1984 due to excellent
rains and high germination of seeds. 1982 was a droughty year,
yet it is startling to imagine doubling the yield in a short time
interval without significant increases in modern inputs. Boyce
and others have criticised the under-reporting of agricultural
production in Bangladesh, and that may be a factor here for the
1980-82 data.
The crop yields for each village and number of crop
groups are summarized in Table 5.13. Sugarcane and most pulses
were not grown in the Barind.
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Table 5.13
Crop Yields by
Cereals Nachole Sibganj Patnitola
Local Aus
T. Aman
HYV Paddy
Wheat
Other Crops
11.10
(52)
22.56
(67)
46.0
(6)
10.86
(30)
11.97
(34)
25.57
(12)
35.65
(4)
7.92
(3)
Jute
30.85
(27)
Sugarcane
Potato
Lentil
Mustard
Gram
Black Gram
Onion
60.38
(32)
5.91
(13)
4.17
(14)
5.74
(24)
4.54
(13)
15.53
(21)
26.71
(32)
38.77
(21)
11.69
(24)
15.65
(15)
59.71
(23)
8.74
(12)
10.56
(23)
50.13
(21)
( ) = Number of growers
CrOD Yields bv
Location
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Use of "modern" crop inputs (urea and irrigation)
Table 5.14 shows the number of crop growers using
"modern" inputs, urea and irrigation water. Irrigation devices
refer to either modern equipment (shallow or deep tubewell, low
lift pump) or traditional methods ("doon" and swing basket).
Virtually all growers of aman, wheat, and HYV paddy use
some urea, but only two-thirds of aus growers do. Irrigation is
rarely used for subsistence crops (aus and aman) and only by half
the wheat growers and three-fifths of HYV growers. Rainfed HYV
and wheat are quite common. Among the villages, Patnitola
farmers use more irrigation water than others. Regarding rabi
crops, the participation rate for urea and irrigation is low.
The rare usage of irrigation for T. aman is important to
note in light of the observation made by farmers that moisture
stress for the crop, reducing yield, is quite common in the
Bar ind.
Table 5.14
Uses of Modern Inputs
(No. of responses)
GrandVariable N S P N S P N S P N S D N S P Total
L. Aus
Total No. 1 0 0 21 22 5 24 6 9 6 6 7 52 34 21 107
Urea 1 0 0 13 8 5 19 1 9 5 4 7 38 13 21 72
Irrigation 0 0 0 1 0 1 0 0 1 0 0 2 1 0 4 5
T. Aman
Total No. 1 0 1 31 2 13 29 4 10 6 6 8 67 12 32 111
Urea 1 0 1 28 1 13 29 3 10 6 5 8 64 9 32 105
Irrigation 0 0 0 3 0 3 2 0 0 2 2 2 7 2 5 14
HYV Paddy
Total No. 0 0 1 3 1 7 2 1 5 1 2 8 6 4 21 31
Urea 0 0 1 3 1 7 2 1 5 1 2 8 6 4 21 31
Irrigation 0 0 0 0 0 6 0 1 4 1 2 5 1 3 15 19
Wheat
Total No. 0 0 1 8 2 8 19 0 7 2 1 8 29 3 24 56
Urea 0 0 1 8 2 8 17 0 7 2 0 8 27 2 24 53
Irrigation 0 0 0 4 0 4 8 0 5 1 0 3 13 0 12 25
Rabi
Total No. 0 0 0 0 4 3 0 3 4 0 6 5 0 13 12 25
Urea 0 0 0 0 0 1 0 0 4 0 0 3 0 0 8 8
Irrigation 0 0 0 0 0 1 0 0 3 0 0 1 0 0 5 5
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Nachole
Sibganj
Patnitola
Total
Table 5.15
Moisture Stress for T.
Yes No If
25%
58 19 40
1 0 1
92 3 54
151 22 95
Aman?
Yes, Loss of
50% 75%
20 5
0 0
27 6
47 11
Table 5.16 shows the importance of local irrigation
methods in this regard.
Table 5.16
Uses of Irrigation Devices by Crops
(Local Methods)
Total Number Aus Aman Boro/Rabi
Nachole 25 5 25 10
Shibganj 5 1 1 5
Patnitola 75 15 73 22
Total 103 21 99 37
The standard complaints about price gouging are used to
explain the low levels of urea used and the low participation in
irrigated agriculture. According to the Union Parishad Chairman
of Patnitola, fertiliser loans given to the farmers under the
Yield
100%
0
0
0
0
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Intensive Irrigation Credit Program are sold to the fertiliser
dealer for cash and then resold to others at a hefty mark-up.
Thus, Government priced urea, selling for Tk. 195 per 50 kg. bag
during 1984-85, was being sold for Tk. 280. Similar complaints
about fertiliser prices were heard everywhere. Similarly, the
shallow tubewells in Sibganj (5) and Patnitola (2), as well as
Sibganj's sole deep tubewell, was underutilised because of steep
irrigation charges, (Tk. 1,735 per acre and Tk. 1,283 per acre in
Sibganj and Patnitola, respectively, though the discrepancy in
rates runs counter to the production trend). Water buyers
claimed these charges excessive, given farm gate paddy prices,
with rising trend in water charges relative to paddy price.
HYV Boro, wheat, and vegetables are irrigated in Sibganj,
and occasionally T. aman and aus. In Nachole, they must rely on
local methods to irrigate vegetables and sometimes aman. Since
tanks are also used for domestic needs, drinking, and
pisciculture, irrigation is restricted.
Crop Yields and Inputs: Analysis of Variance
The hypothesis developed in the first chapter was that
compensatory decision-making governs crop production much more
than profit maximization. Farmers are interested in assuring an
adequate yield, so they employ modes of compensation against
environmental risks to achieve minimum household nutritional
needs. Analysis of rainfall patterns and planting decisions
illustrates this.
Next, we would expect the co-efficients of variation for
cereal crop inputs to be generally higher than yield CVs for aus,
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aman, HYV rice, and wheat because of radically different
endowments by farm size. This is strongly so for aus and aman,
less so for HYV and wheat (riskier and more market-dependent), as
confirmed in Appendix 2, where cereal yield input variance are
presented for all inputs by farm size and location.
ANOVA results for cereal crops and inputs show that none
of the cereal yields across location was significant (at 5%
level); among modern inputs irrigation was not significant and
urea weakly so for aus and wheat within specific villages.
However, the significant (statistically) inputs were seed rate,
hired labor and family labor, which varied by village and farm
size. The ANOVA results are presented in Table 5.17. Excluding
the HYV crop, the traditional cereals show that variance in seed
rate across regions is important, that differences in labor use
for subsistence rice crops are significant for different farm
size classes (ignoring location) and also significant within each
of the Barind sites.
Table 5.17
ANOVA (5% Level): Cereal Crops and Inputs
1. Yields (4 crops) - no significance
Urea H. Lab F. Lab Seed Irrigation
2. Aus S P N,P N-S-P -
FS
3. Aman - P N N-S-P -
- FS FS
4. HYV - - -
5. Wheat N N-S-P N-S-P N
N-S-P N-S-P
N: Nachole; S: Sibganj; P: Patnitola;
FS: Farm size across location.
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Table 5.18 looks at the pattern of variance for cereals
and inputs, disaggregated by village and by farm size across
location.
Patnitola farmers produce the best yields for aus, aman,
wheat, and potato, and rank second for HYV because of the high
yields of small farmers in Nachole. By farm size, large farmers
produce the best yields for these crops except HYV. Sibganj is
not a superior production environment for any of the important
crops. CV for HYV yield is higher than other crops because it is
riskier and dependent on irrigation.
In general, cereal yield variance is lower than input
variance considering urea, seed, and labor. Farmers adjust their
allocation of capital and labor according to budgetary and
temporal restrictions, essentially producing uniform yields
across farm size and location. If yields were sensitive to a
single input, that input's CV would be low in association with
low yield CV. High input CV's suggest fluctuation of input
levels sensitive to differential household endowments,
substituting one input for another (e.g., family labor intensity
compensating for low urea level).
Level and variance of input use support the compensatory
hypothesis, as these examples illustrate.
1) Seed. Seed rate is invariant for aus and wheat in
the Barind and across farm size. This represents an optimal
planting density for most circumstances. The exception is
Sibganj, where seed rate for aus is higher because the CV for
rainfall at planting time is much higher, lowering germination
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Cereal Yield/Input Variance:
5.18
by Village and Farm Size
Mean & CV
1. AUS
Yield
CV
Urea
CV
Seed
CV
Family Labor
CV
Hired Labor
CV
2. AMAN
Yield
CV
Urea
CV
Seed
CV
Family Labor
CV
Hired Labor
CV
Nachole
11.10
35
18.22
56
29.35
14
1041
92
23.14
57
22.56
18
19.56
60
19.13
30
15.1
75
27.73
40
Si baanj
11.97
34
9.86
32
35.54
17
15.88
134
28.59
55
25.57
40
51.77
60
24.94
56
12.23
57
43.74
61
Patnitol a
15.33
46
21.51
34
29.64
5
15.03
79
30.19
30
26.71
17
22.96
60
30.54
18
13.25
67
22.84
43
SF
11.75
43
17.11
63
31.54
16
17.41
113
24.93
66
24.54
18
23.48
66
21.731
35
18.09
69
25.17
54
MF
12.47
39
17.34
40
31.38
18
9.71
75
25.42
43
23.07
24
20.25
61
23.68
40
11.48
72
26.25
35
Unit/
Acre
Maund
Seer
Seer
Days
Days
MD.
SR.
SR.
Days
Days
LF
13.10
41
19.58
55
31.71
13
6.85
96
31.19
38
25.16
26
30.16
87
23.96
38
9.9
65
38.34
60
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Table 5.18 (Continued)
Uni t/
N S P SF MF LF Acre
3. HYV Paddy
Yield 46 35.65 38.77 44.52 36.69 37.33 MD.
CV 74 59 30 51 31 27
Urea 45.83 76.7 64.23 66.29 61.87 58.39 SR.
CV 56 42 38 40 51 32
Seed 25.25 16.57 36.06 42.25 23.8 26.36 SR.
CV 32 49 122 145 37 20
Family Labor 14.8 36.4 19.03 21.83 17.51 7 Days
CV 71 - 101 71 104 103
Hired Labor 41.2 56.38 40.73 40.14 42.22 46.26 Days
CV 34 72 38 71 46 43
4. Wheat
Yield 10.86 7.92 11.69 10.61 10.72 12.55 MD
CV 45 38 35 59 32 35
Urea 44.78 24.5 65.71 46.79 48.84 75.5 SR.
CV 71 - 45 63 51 69
Seed 57.67 33.5 65.82 59.33 60.69 58.09 SR.
CV 10 104 24 26 8 40
Family Labor 6.89 9 22.04 17.97 10.95 6.67 Days
CV 65 - 71 96 88 76
Hired Labor 11.52 13.5 22.6 13.53 13.24 24.32 Days
CV 68 16 50 75 71 37
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rate. Only three farmers grew wheat in Sibganj, so the low seed
rate may reflect indifference. Seed variance is lower than yield
variance for these crops.
Aman seeding indicates a locational difference in
germination rate. Barind farmers seed at a much higher rate
compared to Sibganj. Highest seeding rate, highest yield, lowest
yield and seed CV's all occur in Patnitola. On the other hand,
aman seeding rate is insensitive to farm size, where input levels
and variance are nearly constant.
This suggests that seed use is not a function of income
but is responsive to density requirements of local land and
meteorology. For aus and wheat, correlations between per acre
yield and seed rate are negative, suggesting the compensatory
role of seed rate.
2. Urea. Except for HYV, urea CV is usually much higher
than yield CV. Part of the reason is capital shortage and/or
untimely delays in urea supply around planting dates. But the
other factor is urea's role as an inorganic topping to the
organic dressing (mostly cowdung) farmers use. Table 5.19 shows
that urea is a larger proportion of total fertiliser use only for
wheat (estimates are cost/acre).
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Table 5.19
Cowdung/Urea Cost Ratio from Actual Input Data:
Rice and Wheat
Cowdung/Urea Cost Ratio (Per grower)
Cowdung Urea Ratio:
(Tk./ac) Tk./ac)
Aus 195.05 52.91 3.69
Aman 181.12 101.17 1.79
HYV Paddy 225.31 259.02 1.15
Wheat 135.95 242.82 0.56
Cowdung is the more important source, yet the coefficient
of variation for cowdung use is much higher than crop yield or
urea usage (e.g., aman yield: CV 23%; aman cowdung use: CV 82%,
aman urea CV 62%). Cowdung availability is influenced by land
ownership, tenancy (dung is lost to another's land), and
competition with fuel needs. The lower CV for urea relative to
cowdung suggests that urea is purchased to reduce instability in
fertiliser application in order to stabilize yield.
3. Labor. The cowdung analogy may apply to family
labor, which has the highest co-efficient of variation for all
crops, all inputs, all villages, and all farm size categories.
High variation in family labor use comes from competition between
crops (e.g., aus harvest and aman transplanting, or wheat land
preparation versus aman harvest), between types of holdings (in
aman season, households must perform simultaneous operations on
own cultivated and barga land) and between occupations (temporary
migration of young males to other districts for work, or required
begar labor for the landlord's land).
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Table 5.20
Farmgate and Market Prices
(Taka /md)
Aus Aman Boro
Location Farmgate Market Farmgate Market Farmgate Market
Nachole 145 150 167 171 150 175
Shibganj 153 160 161 172 148 160
Patnitola 148 152 167 174 148 154
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Although CV for hired labor is often high, it is almost
always lower than CV for family labor. Hired labor CV is
especially low for aman, generally, and for Patnitola, generally.
This is interesting because (1) labor bottlenecks in aman require
the organized recruiting of group labor from outside the region
to reduce variance in labor supply for harvest and threshing, and
(2) Patnitola produces the highest yields for cereal crops in the
region with low CVs. In both respects, hired labor's function is
to improve the expected profile of total labor availability,
which influences yield and its stability.
The compensatory role of important inputs seems
persuasive.
Crop Yield Regressions
The regression equations for cereal crops with
statistically significant variables are listed in Appendix 3.
These variables include:
Crop Variables
Aus 1. urea cost
Ama n
HYV Paddy
Wheat
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
total fertiliser cost
cowdung cost
hired labor days for weeding and harvest
number of plough days for land preparation
Nachole as a dummy variable (- 4 mds./acre)
total fertiliser cost
other chemical fertiliser cost
total fertiliser cost
total labor days
hired labor days
hired labor days-harvest
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With the exception of HYV paddy which responds to
chemical fertilisers other than urea, the regressions for cereal
crops follow the logic of the compensatory model.
Net Returns by Crop
Net returns were calculated by subtracting production
costs from gross returns:
GR = (per acre yield x farmgate price)
+ value of by-products.
Farmgate and market prices for aus, aman, and boro crops are
listed below. Production costs included hired labor, seed,
fertiliser (both organic and chemical), insecticides and
irrigation (when applicable). Net returns are compiled in Table
5.21.
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Table 5.21
Net Return Per Acre (Taka)
Crop Nachole Sibganj Patnitola
GR CP NR GR CP NR GR CP NR
L. Aus 1762 1340 432 2077 1629 448 2827 1618 1209
T. Aman 3832 1569 2263 3860 1812 2048 4752 1949 2803
HYV Paddy 7259 2416 4843 4581 2998 1583 7292 5104 2188
Wheat 2070 1776 296 1325 931 394 2132 2014 118
Jute - - - - - - 9952 1947 8005
Sugarcane - - - 6758 3496 3262 - - -
Potato 4652 5037 -385 - - - 3754 4012 -258
Pulses - - - 1687 552 1128 3767 1929 1838
Mustard - - - 1733 936 797 4766 1845 2921
Gram - - - 1500 559 960 - - -
Black Grain - - - 823 387 436 - -
Onion 6172 4044 2128 - - - - -
GR = gross return; CP = cost of production; NR = net return.
Aman and HYV paddy do well everywhere, wheat and aus do
not. Jute's high net return is an artifact of excessively high
price that year due to poor production generally. Sugarcane did
poorly in Sibganj - only Tk. 3,229 per acre for an annual crop.
Potato lost money at both Barind sites, despite decent yields
because of poor prices (only Tk. 60/md. in the region). Potato
price is also sensitive to bad communications and poor storage,
conditions amply met in the region.
Table 5.22
Per Acre Net Income by Size of Farm
(In Taka/ac)
LL SF MF LF Average
Crop Taka Ratio Taka Ratio Taka Ratio Taka Ratio Taka Ratio
L. Aus 17 0.03 755 1.31 483 0.84 565 0.98 578 1.00
T. Aman 1398 .63 2232 1.00 2421 1.08 2049 0.92 2217 1.00
HYV Paddy 2043 0.87 5294 2.27 3815 1.63 886 0.38 2331 1.00
Wheat -804 - 52 0.21 307 1.24 345 1.39 248 1.00
Jute - - 6233 0.78 8386 1.04 8192 1.02 8033 1.00
Sugarcane - - 7052 2.18 3482 1.08 1873 0.56 3230 1.00
Potato -2261 - -234 - -390 - +14 - -302 -
Pulses - - 967 0.74 1674 1.28 1304 1.00 1303 1.00
Mustard 167 0.17 1183 0.80 1422 0.97 1589 1.08 1474 1.00
Gram - - 648 0.69 1185 1.26 917 0.98 940 1.00
B. Gram - - 810 1.86 264 0.61 419 0.96 436 1.00
Onion - - 3719 1.75 985 0.46 373 0.18 2128 1.00
(A)
01
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Lastly, Table 5.22 demonstrates that net return,
according to farm size, generally favors the middle farmers, who
fell below the average for the study population only for local
aus.
Conclusion
The selection of representative villages along the
transect affords a clear comparison of cropping conditions within
the region of study. The first surprise is that despite
Sibganj's superior natural resource base reflected in higher
cropping intensity, the representative of the Rahr region does
not produce superior yields or higher crop diversification than
both Barind sites. Patnitola, which lacks absentee landlords and
features more small farmers and fewer landless, is generally a
superior production environment though cropping intensity is
limited by the droughtiness of the Barind. The monopoly power of
big landlords at Sibganj over land and crop decisions is an
expected depressant on crop performance.
The second finding is that decision rules regarding
agriculture in the region focus on modes of compensation in the
face of technology and capital limits in order to reach a yield
floor targeted to household nutritional requirement. One senses
that the modes of compensatory action identified in this study
are a subset of a more complex matrix of interacting variables.
Yet it is actually apparent that knowledge of "safe" planting
dates, application of urea and hired labor to minimize yield
variance, use of supplementary irrigation (when available) to
reduce aman moisture stress, and the protective function of
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vegetation are subtle micro-adjustments to the potential
production frontier and may be judged successful by the peasants'
primary decision rule. Since the political economy is ruled by
interests that prevent expansion of the production frontier, this
decision rule is eminently sensible. It is ultimately futile for
many peasants whose production stores leak off- farm to landlords
amassing non-capitalised gains. These materiel are garnered
spectacularly after harvest and more surreptitiously in the
aftermath approaching the hunger months when the trade of land
and other irreplaceable assets for survival calories adjusts to
the stately pace of a dependable ritual.
Appendix 1
Climatic Data
Table 1: Rainfall in Rajshahi District
1871/72 - 1980/82
Table 2: Temperature in Rajshahi District 1868 - 1980/82
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Table 1
Rainfall
(mm.)
1871 1872 1980 1981 1982
January - - 63.2 46.99 12.7
February .5 59.8 54.3 23.37 4.83
March 22.5 1.5 12.19 65.53 74.41
April 6.1 25.3 13.61 171.2 113.03
May 139.1 68.4 28.4 298.45 41.15
June 405.8 170.2 62.89 143.26 275.37
July 555.2 432.0 465.17 349.50 170.18
August 397.4 124.7 515.21 260.6 241.8
September 262.9 390.9 402.61 333.5 59.95
October 16.2 262.9 103.65 - 37.34
November - - - - 80.61
December - - 46.23 0.76
Total 1805.7 1535.7 1721.23 1738.63 1111.13
1) W.W. Hunter VII (1876),
(Ave rainfall 1866-1876:
p. 182.
1570.3 mm).
2) Rajshahi Meteorological Station (1985).
Sources:
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Table 2
Temperature
(00 C )
1868 1980 1981 9182
Max/Min Max/Min Max/Min
January 16.94 26.12/11.78 25.06 11.6 26.04 11.05
February 18.61 26.19/12.63 27.13 13.49 26.92 12.19
March 21.94 31.33/24.28 31.11 16.95 30.58 17.13
April 29.44 31.40/24.52 32.71 20.46 35.32 22.27
May 29.17 43.13/29.44 32.2 23.3 37.38 25.11
June 29.17 35.13/25.16 34.63 26.28 33.33 25.56
July 29.72 34.29/26.43 31.93 26.69 33.03 26.66
August 30.55 32.69/27.11 32.86 27.25 33.02 25.99
September 31.67 33.64/27.11 32.5 25.6 36.18 26.14
October 27.5 31.6/23.66 31.52 22.06 32.55 22.08
November 23.61 29.9/17.45 32.5 22.0 27.96 16.22
December 20.0 26.31/12.7 29.5 17.0 24.91 11.03
Sources: 1) Hunter VIII (1876), p. 122.
2) Rajshahi Meteorological Station (1985).
Appendix 2
Cereal Crops (Total Sample Results): Mean Yield, Co-Efficient of
Variation for Yield and Input Levels, and Number of Growers.
Table 1:
a) Aus
b) Aman
c) HYV
d) Wheat
Table 2: Cereal Yield and Input Variance by Farm Size, Location,
and Both.
Table 1
Variable
Land
Per Acre Yield
By-Product
Seed-Total
Seed-Bought
Seed Cost
Urea
Urea Cost
Other Chemical
Fertility Cost
Insecticide Cost
Irrigational
Cost
Cowdung
Misc. Fert.
Fert. Other
Cost
Plough Days
Plough Cost
Land Prep:
Family Labor
LP:
Hired Labor
I 
_________
a) AUS
No. Mean
107 1.29
107 12.24
98 179.08
107 31.37
29 30.08
29 179.31
71 17.89
70 80.88
45 110.15
11 67.08
5 288.92
101 206.64
6 144.167
103 211.029
107 18.43
107 444.866
33 7.19
17 5.78
CV
124.18
40.9
89.70
16.9
22 18
30.24
51.99
54.42
65.6
75.68
71.79
61.26
39.79
63.99
161.2
44.75
136.01
106.62
b) AMAN
No. Mean
111
111
111
111
17
16
105
105
87
40
3.38
23.96
684.56
23.05
22.82
129.06
23.57
103.10
107.36
76.5
14 189.59
106 189.66
11 130.32
108 198.75
111 14.71
111 387.97
45 5.29
CV
104.57
22.08
99.75
37.28
26.11
43.6
72.46
62.79
65.06
170
76.2
82.32
49.32
82.31
19.42
31.77
96.37
31 3.75 109.73
c) HYV
No. Mean CV
31
31
30
31
8
9
31
31
29
27
19
29
8
29
30
30
1.37
39.24
530.1
31.45
18.49
116.55
61.18
259.02
226.18
143.78
561.59
240.85
191.3
293.63
13.91
419.04
100.76
41.14
70.96
116.94
49.72
58.34
40.96
42.04
68.39
71.71
89.31
60.55
76.73
75.16
28.67
79.4
12 4.66 98.64
18 5.26 98.58
d) WHEAT
No. Mean
57
56
51
57
20
18
53
53
45
3
.53
10.93
183.9
59.72
54.09
310.67
52.82
261.15
CV
60.24
43.2
141.1
22.95
44.79
32.33
64.14
67.55
252.11 57.97
168.13 101.77
25 508.15
39 198.69
4 242
40 217.92
57 14.06
57 361.1
19 4.94
70.82
63.86
66.2
75.07
31.71
36.7
78.28
17 5.23 40.84
Unit
Acre
Md.
TK.
SR.
SR
TK.
SR
TK.
TK.
TK.
TK.
TK.
TK
TK.
DAY
TK.
DAY
DAY
coCD
I
Table 1 (Continued)
a) AUS b) AMAN c) HYV d) WHEAT
Variable No. Mean CV No. Mean CV No. Mean CV No. Mean CV Unit
Planting:
FL
Plant:
HL
Weed:
FL
Weed:
HL
Harvest:
FL
Harvest:
HL
Total Hired
Labor
Hired Labor Cost
59 2.52 100.93
17 5.19 78.90
7.87 78.09
17.03 58.52
6.74 69.71
94 10.16 53.94
99 25.47 51.07
99 549.26 52.93
67 5.67 66.86
82 8.33 51.55
59 5.41 82.38
85 8.2 98.46
32 7.58 58.4
96 14.71 50.17
103
103
28.11 54.33
646.36 49.25
15 5.57 70.31
24 11.58 66.27
13 6.42 81.621
24 13.33 80.84
8 9.73 52.67
24 18.09 44.9
26 43.67
26 990.03
49.75
48.26
18 4.24
13 5.44
4 6.57
3 11
22 10.24
46 12.58
46
46
16.63
371.7
109.7
66.14
82.07
1.73
63.57
DAY
DAY
DAY
DAY
DAY
57.811 DAY
63.92
62.15
DAY
TK.
CA~
58
85
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Crop Yields:
Table 2
by Location, Farm Size, and Both
Nachole
-LL
SF
MP
LF
Sibganj
-LL
SF
MF
LF
Patnitola
LL
SF
MF
LF
Total
SF
MF
LF
Nachol e
Sibganj
Patni tola
Grand Total
Number
1
21
24
6
22
6
6
5
9
7
48
39
19
50
33
20
105
AUS AMAN
'-YV PADDYmean
10.5
10.14
12.16
10.25
11.58
13.17
12.22
19.3
12.83
16.3
11.75
12.47
13.10
11.1
11.97
15.53
12.26
CV
37.1
33.1
32.6
41.4
16.2
16.2
28.6
60.05
44.9
43.4
38.7
41.1
34.7
34.2
46.2
41 .2
Number mean
18
23.48
21.53
22.75
22.65
24.5
27.25
17.7
27.34
26.95
25.4
24.54
23.07
25.16
22.56
25.57
26.71
24.07
1
31
29
6
|2
4
6
1
13
10
8
46
43
20
65
11
30
108
Lv
17.9
17.4
14.7
0.9
43.0
39.7
14.6
21.6
14.9
17.9
23.7
25.8
17.5
39.5
17.3
21.8
HYV PADDfY
mean LV Range
Aus
Aman
HYV
Aus
Aman
HYV
Aus
Aman
HYV
Numper
3
2
1
1
1
2
7
5
8
11
8
11
5
3
19
29
3.5-18
15-34.5
27-105
4-20
9-42.5
15.2-45
0-25
15.6-36
12-61 .5
c-2-
57
39
27
40
42,2
30.08
22.5
39.82
34.62
40.44
44.52
36.69
37.33
46.0
35.64
38.77
39.8
73.1
0
70.2
33.6
42.0
16.3
51.2
31.1
27.3
73.9
59.2
29.5
40.9
, 
V
Table 2 (Continued)
WHEAT POTATO
Number Mean CV Number Mean CV Number Mean CV, Range
Nachole
-LL
-SF
MF
LF
Sibganj
-LL
SF
MF
LF
Patnitola
-LL
SF
MF
LF
Total
SF
MF
LF
Nachole
Sibganj
Patnitola
Grand Total
9
19
2
2
-1
8.06
10.87
18
5.88
12
4.5
13.33
10.33
11 .25
10.61
10.72
12.55
10.86
7.92
11.69
1
8
7
8
18
26
11
28
2
22
54
87.1
32.3
47.1
51 .2
42.1
32.1
22.7
59.4
31.7
24.8
44.8
38.0
34.8
11.05 42.6
1
15
13
3
1
8
6
8
23
19
11
32
23
48
54.78
61.62
83
20
63.16
48.57
64.63
57.69
57.49
69.64
59.99
57.98
74.8
55.4
49.3
45.8
32.5
58.7
63.1
47.6
54.1
65.6
49.7
55 39.15 57.4
- Sugarcane
12 36.43 54
6 27.5 37
5 21.5 41
3
6
6
Jute
10.28
16.82
17.17
40
41
31
Wheat 0-24
Potato 2.3-15.3
Wheat 3.8-12
Sugar 16-41
Wheat 6-24
Potato 17.2-120
Jute 13-26
.1 __________________________ ________________
(A)
Appendix 3
Crop Yield Regressions for AUS, AMAN, HYV Paddy, Wheat
Aus Yield Regressions
Crop Equation Vari abl es P-Val ue R2
.08 Yl = 9.46 + .007 X11 + .001 X12
.16 Yl = 9.02 +.02 X10 -. 003 X18 + .008 X19
-. 09 X17 + .17 X191
.10 Yi = 9.1 + .02 X10 + .001 X18
+.008 X19 + .0006 Xi2
.10 YI = 8.26 +.008 X11 + .05 X13
.08 Yl = 9.94 + .008 X11
.08 Yl = 9.82 + .008 X11 + .005 X14
.14
.12
.09
.17
Yl = 13.36 + .005 Xl - 3.51 Dll - 2.68 D12
Yl = 9.41 + .007 XI1 + .035 Xi5
Y1 = 13.47 + .008 X11 - .11 X16
Yl = 12.02 + .005 Xl + .15 X17
- 3.45 Dll - 2.81 D12
Yi X1i
X12
X10
X18 X17
X10 X12
X18 X19
Xl X13
Xi
Xl X 14
X11
D D 12
X11 X15
X11 X16
Xl X17
Dll D12
X11
X10
X19
X17
X191
X19
Xi
X13
Xii
Xi11
Dil
Xi
X15
Xii
X11
X17
Dli
D1 2
.005
.048
.02
.046
.047
.03
.003
.07
.003
.004
.01
.004
.03
.003
.08
.04
.01
.04
CA>
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Variables Tested
Y1 Aus yield
X10 Urea cost
X11 Total fertiliser cost
X12 Hired labor cost
X13 Total labor days
X14 Hired labor days
X15 Plough days
X16 Seed rate
X17 Hired labor-weeding
X18 Other chemical fertiliser cost
X19 Other fertiliser cost (cowdung)
X191 Hired labor - harvest
D11 Dummy variable for Nachole
D12 Dummy variable for Sibganj
Aman Yield Regressions
Crop Equation Vari abl es P- Val ue R2
Y2 X21
Dll D12 Dll .0005 .12 Y2 = 26.31 + .0003 X21 - 3.92 D11 - .65 D12
X21 X22
Dli D12 Dll .0003 .13 Y2 = 25.53 + .0001 Xl + .001 X22
- 4.11 011 - 1.01 D12
X21 X26
Dll D12 X26 .08 .15 Y2 = .001 X21 - .12 X26 - 5.28 Dll
Dll .0001 - 1.42 D12
X21 X27 Dll .0004 .13 Y2 = 25.97 + .0002 X21
Dll D12 + .03 X27 - 4.02 Dil - .8 D12
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Variables Tested
Y2 Aman yield
X20 Urea cost
X21 Total fertiliser cost
X22 Hired labor cost
X23 Total labor days
X24 Hired labor days
X25 Plough days
X26 Seed rate
X28 Other chemical fertiliser cost
X29 Other fertiliser cost (cowdung)
X291 Hired labor-weeding
X292 Total fertiliser cost
X293 Total labor days-harvest
Dll Dummy variable for Nachole
D12 Dummy variable for Sibganj
HYV Paddy Yield Regressions
Crop Equation Vari- P-Value R2
ables
Y3 X30 X33 X38
X 38 X38 X39
.007 .26 Y3 = 34.09 .03 x 30 + .06
- .004 x 39
.15 Y3 = 26.18 + .01 x 31 + .002
x 32 + 11.02 D11
- 2.29 D12
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X13 X32
D11 D12 X31 .079
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Variables Tested
Y3 HYV rice yield
Y30 Urea cost
X31 Total fertiliser cost
X32 Irrigation cost
X33 Hired labor cost
X34 Total labor days
X35 Hired labor days
X36 Plough days
X37 Seed rate
X38 Other chemical fertiliser cost
X39 Other fertiliser cost (cowdung)
X391 Hired labor days-harvest
X392 Hired labor days-weeding
X393 Total fertilister cost
Dll Dummy variable for Nachole
D12 Dummy variable for Sibganj
Wheat Yield Regressions
Crop Equation Variables P-Value R2
Y4 X41 X44
Dll D12 X41 .02 .20 Y4 = 2.86 + .005 X41 + .16 X44
X44 .01
X41 X45
Dll 012 X41 .04 .16 Y4 = 6.21 + .004 X41 + .12 X45
X45 .05 + 1.08 Dll - .58 D12
X41 X46
Dll D12 X41 .04 .21 Y4 = 6.19 + .003 X41 + .2 X46
X46 .01 + .71 Dll + .61 D12
X 41 X46
X48 X49 X46 .01 .19 Y4 = 7.5 + .003 X44 + .19 X46
- .02 X48 + .003 X49
X41 X42
X45 X48 X45 .04 .19 Y4 = 7.43 + .001 X41 + .003 X42
X49 + .11 X45 - .01 X48 + .006 X49
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Variable Tested
Y4 Wheat yield
X40 Urea Cost
X41 Total fertilizer cost
X42 Irrigation cost
X43 hired labor cost
X44 Total labor days
X45 Hired labor days
X46 Hired labor days-harvest
X47 Plough days
X48 Seed rate
X49 Other chemical fertiliser cost
X491 Other fertiliser cost (cowdung)
X492 Total labor days-harvest
Dll Dummy variable for Nachole
D12 Dummy variable for Sibganj
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CHAPTER 6
LABOR PROCESS AND THE POLITICAL ECONOMY
"The small holding of the peasant is now only the
pretext that allows the capitalist to draw profits,
interest, and rent from the soil, while leaving it
to the tiller of the soil himself to see how he
can extract his wages".
Karl Marx, The Eighteenth Brumaire of
Louis Bonaparte
Landlord control of the labor process and land production
is the central fact of the Barind political economy.
Manipulation of the wage package, restricting access to credit,
cementing the debt bond for laborers, and marketing surplus
grains after rapid price rises - these are some features of the
big landlord way of life responsible for the parasitical
production relations of the region, especially between Sibganj
(center) and Nachole (periphery). A brief history of peasant
struggles in the region (Section 6.1) is followed by discussion
of the labor process and wage structure (Section 6.2), credit and
debt (Section 6.3), and an overview of big landlord dominance
(Section 6.4).
6.1 Peasant Struggle Over Barga and Ground Rent
The range of injustices common to landlord - dominated
regions was present in Nachole while the Santal cultivated the
land (until the early fifties). Abwabs, corvee labor, excessive
interest on mandatory loans, land transfers on dubious title:
the Santal of Nachole went beyond complaint of these abuses and
organized revolts in 1932 and later in 1948, the latter under the
Communist leadership of Ramen and Ila Mitra, both from big
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landlord backgrounds in Rajshahi district. Peasant demands in
Nachole reflected the philosophy of the Tebhaga movement, which
was strong in the Barind. Seeking to take advantage of the
relative fluidity of politics after Partition, with old jotedars
(landlords) fleeing to India and new toughs consolidating power,
the movement was strong in Jessore, Mymensingh and Dinajpur,
locally in Nachole and Tanore. The peasants at Nachole, largely
Santal, demanded:
* two-thirds of the crop share,
* legal land rights,
* rate of interest on loans not to exceed 12.5%,
i.e., 5 seers per maund paddy,
e mandatory receipts from landlords for their
crop share,
* the right to carry the harvest to their own
threshing floor (khamar bari) not the landlord's.
The peasant movement centered at Chandipur village of Nachole
thana, home of the Santal leader Matla Sardar. A peasant meeting
led by Ila Mitra at Chandipur was broken up by thana police on
March 14, 1948. Four police were killed and many Santal in
reprisal when reinforcements arrived. Large areas of the Barind
were patrolled by peasant security squads, and many jotedars fled
to the cities. The movement was finally crushed in January, 1950
after another clash leaving three policemen dead. Ila Mitra and
other Communist leaders were arrested and tortured by Pakistani
military police, while the Santal militants gradually slipped
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across the Indian border, replaced as tenants by poor Muslims
fleeing West Bengal and Bihar following communal riots.
During the field survey, peasants spoke of similar
uprisings in 1972-73 in Tanore, just after the independence of
Bangladesh, no doubt sensing momentary fluidity once again.
There was no opportunity to confirm this report. And since the
demands of the peasantry are no closer to fruition than in the
past, there is no reason to assume that revolts, ineffectual or
not, will not recur.
6.2 The Labor Process
Share tenancy and group labor contracts are the principal
instruments for exploiting human labor power in the region. The
dual motives of profit and social control are well served at the
expense of general welfare.
The sharing and leasing of land (Table 6.1) follows
predictable lines. Most of the sharing-out is done by middle and
large farmers, while sharing-in is a major activity for small and
middle farmers (except Patnitola). For the landless, of course,
tenancy is a survival issue and prevalent everywhere, especially
Sibganj. Big landlords in Sibganj share-out more than half their
lands, which may explain low yields relative to expectation.
Leasing is unimportant in the region.
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Table 6.1
Leasing of Lan d Per Household
Shared in Shared Out Leased in Leased Out
a b a b a b a b
PT: N 0.54 1.65 00 00 00 00 00 00
S 0.46 1.94 00 00 00 00 00 00
P 0.40 1.47 00 00 0.03 0.42 00 00
SF: N 1.21 2.14 0.07 0.96 00 00 0.01 0.22
s 1.34 2.40 0.07 0.35 00 0.13 0.05 0.83
P 0.32 0.93 0.02 0.30 0.03 0.30 0.03 0.24
MF: N 0.89 2.50 0.36 2.24 00 00 00 00
s 1.29 1.94 0.58 1.74 00 00 00 00
P 0.09 0.71 0.44 2.62 0.01 0.33 0.07 0.83
LF: N 0.67 4.00 4.72 9.44 00 00 00 00
S 00 00 15.20 15.20 00 00 00 00
P 00 00 2.87 6.32 00 00 00 00
Total: N 0.85 2.12 0.36 3.68 00 00 00 0.22
s 0.73 2.16 0.94 7.02 00 0.13 0.01 0.83
P 0.26 1.03 0.36 3.58 0.02 0.33 0.03 0.40
a = Average over the
b = Average over the
PT = Pure tenant.
entire sample in the category.
relevant households only.
Tenancies tend to be of longer duration where the custom
is strong. 22 percent of Nachole tenants have been sharecroppers
for more than 21 years, mostly the immigrants from India. In
Sibganj, more than two-thirds have been at it for ten years or
more. The contract often covers more than one crop season, but
predominantly aman in the Barind and aus/rabi in Sibganj, as
expected (Table 6.2)
Sharing and
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Table 6. 2
Number of Years as Sharecroppers and the Crops for which
they have Contract
Variable Nachole Shibganj Patnitola Total/Average
No. of Years as
sharecoppers:
Up to 2 years 20.8 9.8 32.1 19.7
3- 5 years 22.9 24.4 17.9 22.2
6-10 years 14.6 31.7 25.0 23.1
11-20 years 18.8 31.7 14.3 22.2
21 + years 22.9 2.4 10.7 12.8
Total: 100.0 100.0 100.0 100.0
(48) (41) (28) (117)
Now have contract for:
Aman 45.6 28.3 45.4 40.4
Aus 35.1 34.0 29.1 32.7
Boro/Rabi 19.3 33.7 25.5 27.3
Total: 100.0 100.0 100.0 100.0
(57) (53) (55) (165)
N.B.: Figures within parentheses indicate the number of
responses.
The nature of the share contract varies by crop and
location (Table 6.3). Sometimes landlords contribute an input
share (seed only) to the tenant's land, but never when the
landlord takes only the crop and not the straw. When the
landlord takes both, he sometimes contributes half the seed to be
deducted from the tenant's share, but not usually. However,
other inputs are not shared by landlords. In the Barind sites,
landlords usually take half-share of both aus and aman straw,
Table 6.3
Share Tenancy Contract
Indicates landlord
Indicates landlord
Mostly sugarcane.
has taken both crop
has taken only crop.
and by product.
Local Aus T. Aman HvV Paddy 1.heat Others
Output Input Output Input Output Input Output Input Outnut Input
Taken by Given Taken riven Taken Given Taken Given Taken Given
Landlord Seed Seed Seed Seed Seed
(50%) (50%) (50%) (50"/) (50') (50"') (50*) (50"/) (50%) (50/)
Nachole 13(A) 3 36(A) 14 4(A) 1 3(A) 3 --
13(B) 0 8(B) 0 2(B) 0 3(B) 2 7(B) 5
Shibganj 2(A) 1 5(A) 1 3(A) 2 - - 1(A) 1
32(B) 1 2(B) 0 3(B) 0 1(B) 1 36(1* 4
Patnitola 4(A) 0 13(A) 0 2(A) 0 1(A) 0 l(A) 0
1(B) 0 - - - - - - 2(B) 0
(A)
(B)
*
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rarely contributing seed, while in Sibganj landlords are
satisfied with the crop and no investment. This reflects the
scarcity value of and market demand for straw outside the region.
Nachole is a net exporter of straw to Rajshahi city.
The other, though uncommon, system of crop sharing is
known as "furan", whereby the tenant is charged a fixed rent of
12-15 maunds per acre of cultivated land (usually for
transplanted aman). Where furan is practiced, the tenants are
forced to pay even in droughty years, like 1981, when the harvest
was bad and owner-tenants were forced to sell assets to pay furan
debts. However, barga is the prevalent form.
Control of Nachole land is exercised by a class of big
landlords, many of them absentee. The thana officer of Nachole
estimated that 80 percent of Nachole thana land belongs to
landlords living mostly in Sibganj and Nawabganj thanas.
There are several links between the Sibganj jotedars and
Nachole barga-class which shape the labor process in favor of the
former.
The group labor system, known as "zeen", draws from labor
pools outside of the region to assure adequate labor for the aman
harvest. Farmers in Maktapur (Nachole) complained that
landlords, based in Sibganj, offered barga contracts to their own
dependent farmers at home and generally prefer their own labor to
perform "zeen" (group harvest) in Nachole, thus pushing Nachole
laborers out of the labor market locally. Group laborers come
also from neighboring districts and as far south as Noakhali.
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Many Nachole residents today came originally as seasonal labor
gangs.
Landlords generally appoint two types of supervisors to
inspect their lands at a distance. A "jogandar" is a guard
employed by the landowners of a particular area to take care of
lands under their jurisdiction. One jogandar might control from
100 to 500 acres, protecting crops from livestock and thieves.
He is appointed annually and receives wages in kind, "one bundle"
of crops (of any kind) per bigha, about 6 to 9 seers paddy per
acre, depending on the size of the bundle and quality of the
produce. Normally, he gets 20 to 30 maunds of paddy equivalent
annually, not enough to meet subsistence needs of his family, so
he borrows from the big landlords and repays (sometimes with and
sometimes without interest) in the next major season.
Another employee is known as "dafadar", a land supervisor
who protects the landlord's interests on the land. His major
task is to ensure that the entire harvest is moved, at tenant's
expense, to the khamar bari or private courtyard of the landlord
without any ciphoning of crops in the fields. The dafadars are
common in Sibganj, and a big landlord will use two or three to
supervise his lands in the Barind. The dafadar post runs in
families, is passed on to son or nephew, but remuneration is also
in a share of the produce, normally two seers per maund (or 5% of
total produce), regardless of crop. This share is locally known
as "Mahaushli". Like the jogandar, he can expect 20 to 30 maunds
of paddy equivalent per year and has to borrow to survive.
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Large farmer households have many family members because
these farm servants, especially dafadars, are dependent on them.
Thus, the dafadar's wife will be required to help the jotedar's
begum (wife) in the house, cleaning and preparing meals, his sons
and daughters employed in cattle and land work for the jotedar,
while the dafadar himself runs back and forth trying to catch the
allegedly thieving peasant in the act. Of course, dafadar is
often an honorific for a house-servant trapped into a permanent
labor arrangement through debt. The dafadars of Sibganj complain
quietly about the long treks to supervise wretched Nachole lands
to earn their daily rice. The landlords are not quite as
negligent of their lands as in the old days; according to tenants
landlords or their sons visit their lands several times each
year, a time of bitterness for the poor since they are required
to slaughter their chickens and perhaps a goat to provision the
landlord and his entourage. The harvest is watched quite closely
by the landlord's family and servants.
After the crop has been taken to the landlord's house,
the produce is divided once the cost of seed loan plus interest
and the wages in kind of the farm supervisors, plus the special
"taxes" of the landlord, have been excluded. In Sibganj, the
landlords employ an attached employee known as "kunthi" who
processes his paddy through hand-pounding using the traditional
dheki. By common agreement among landlords, kunthis cannot work
for anyone else and are in effect bonded servants. Landlords
prefer the quality of hand-pounded dheki rice to the rice mill
variety, and so "employ" their own servant, usually a widow or
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wife of a landless man. The contract is that for each maund of
paddy processed the kunthi will return 25 seers, or five-
eighths, of rice, keeping 2 to 3 seers plus the husk for herself
and family. The kunthi woman is often pulled in as a maid
servant (no wages, food only) when required, and she must comply
or paddy processing will be given to another woman.
Unsurprisingly, the system is most popular in Sibganj where four
or five landlords control most of the land and two-thirds of the
homes are landless. At the Barind sites, kunthis are not
attached to landlord homes quite as much, rather work from their
homes.
The dheki system of rice processing, called "bahisa", is
gradually dying out in the region as landlords build rice mills
to capture the paddy husking business; especially in Nachole the
transport of clean rice to markets is preferred to hauling paddy.
Since the rice husks are used as fuel in the rice mills, there is
a net loss in nutrition, cooking energy, and off-season
employment to the landless poor.
Employment of Family Labor and Hired Labor
The use of hired labor and hired plough to increase and
stabilize yield is an important factor in subsistence
agriculture. The following table summarizes family and hired
labor intensity and cost for the important crops.
The crop-wise employment and cost of labor and plough
(Table 6.4) indicate that:
* the minor crops (sugarcane and potato) are the most
labor-intensive crops, followed by jute, HYV paddy,
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aman, aus and wheat;
* Sibganj is the most labor-absorptive region for all
crops except wheat;
* the proportion of hired labor to total labor is at
least two-thirds for all crops, except potato, across
village location;
e the importance of ploughing intensity should not be
underestimated relative to the use of labor. The
qualitative comparison of crop yields to labor and
plough inputs uses the rankings for each by village,
as derived from Table 6.4.
Per Acre Use
Table 6.4
and Cost of labor and vlounh for Cereal Crops
(Per Grower)
I J ~Human L bor (Days/Ac.) Hired Labor ____
Crop N Plough Family Hired Total Percent Cost Plouch Cost Yield
Days/Ac Labor Labor Labor Total Labor (Taka) (Taka) (MDS.)
Local
Aus
Nachole
Sibganj
Patnitola
Ama n
N
S
P
HYV
N
S
P
Wheat
N
S
P
Jute
P
Sugarcane
S
PotatO: N/P
52
34
21
67
12
32
6
4
21
30
3
24
15
26
55
14.13
17.42
30.71
14.44
14.48
15.35
15.5
11.5
13.92
12.67
14.67
15.72
17.97
21.0
38.14
8.40
14.03
8.59
11.99
8.16
8.7
12.33
9.08
9.06
3.9
6.0
11.95
14.11
22.04
55.0
25.86
28.09
26.35
25.04
43.09
21.88
34.33
56.38
33.11
9.6
13.5
18.45
49.08
73.69
40.6
34.26
42.12
34.94
37.03
51.25
30.58
46.66
65.47
42.17
13.5
19.5
30.4
63.19
95.73
95.06
75.5
66.7
75.4
67.6
84.1
71 .6
73.6
86.1
78.5
71.1
69.2
60.7
77.7
77.0
42.1
626.07
517.98
577.33
614.73
766.57
505.87
862.03
1087.57
762.85
231.17
242.6
391.32
1193.78
1408.79
951 .65
372.04
570.85
672.86
386.27
386.62
373.93
648.37
264.39
381 .27
335.37
430.12
384.67
448.58
545.92
998.17
11.1
11.97
15.53
22.56
25.57
26.71
46.0
35.64
38.77
10.86
7.92
11.69
15.65
30.85
59.15
______________________________ _________________________ .5 ________________ .1 I .1< I. 1*
wi
cA)
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Yield and Innut Rankings by Village
Yield Plough Plough Hired Hired Total
Days Cost Labor Labor Labor
Days Cost Days
Aus
N 3 3 3 3 1 2
S 2 2 2 1 3 1
P 1 1 1 2 2 2
Aman
N 3 2 1 2 2 2
S 2 2 1 1 1 1
P 1 1 2 3 3 3
HYV
N 1 1 1 2 2 2
S 3 3 3 1 1 1
P 2 2 2 3 3 3
Wheat
N 2 3 3 3 3 3
S 3 2 1 2 2 2
P 1 1 2 1 1 1
Although caution is advised in interpreting this table, because
of the restrictive comparison, it is interesting to note that
plough days and cost are a better predictor of village yield than
hired labor or total labor days, or hired labor cost.
In Appendix 1, total labor use is disaggregated for
cereal crops by five crop operations: plough days,land
preparation (human labor days), and labor planting/transplanting,
weeding, and harvesting/threshing. The data is also stratified
by farm size and village (Table 1). Statistically significant
Innut Rankings bv Village
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labor variables are also indicated by stratification (Table 2).
Several points are worth noting:
* In general, location is more sensitive to labor use
than farm size. For example, labor intensity for
weeding rice crops is much higher in Sibganj,
because of the superior vegetative environment, but
with little variance across farm size. Labor use
for all wheat operations is high in Patnitola relative
to Nachole, suggesting a strong association with the
former's superior yield, but class differences are
minimal.
* The relative uniformity of total labor use by crop
operation hides the underlying mechanism by which poor
households exploit their own labor intensively and
rich households hire in to reach the same level of
labor intensity required for target yield.
* Yield may be sensitive to stability in labor supply.
Aman, the Barind subsistence crop, shows that Nachole
has lower yield and higher labor variance than
Patnitola, suggesting that assured labor acts as a
stimulant to achieve target yield across social
class, and that unstable labor supply indicates bias
toward large farmers and a regional depressant for
expected yield.
0 Plough days for aman is invariant by farm size and
location, and CV is similarly low, implying a
technical constraint to minimum yield. CV for plough
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days is the lowest for all crop operations and all
crops.
Constraints to production may also be inferred from the
distribution of hired labor days within each crop cycle, depicted
in Table 6.5.
ProDortion of Hired
Table 6.5
Labor by ODeration for Cereal CroDs
Land Planting Weeding Harvest/Threshing
Preparation
Nachole
Aus .004 .003 .67 .323
Aman .025 .25 .19 .535
HYV Paddy .025 .215 .18 .58
Wheat .02 0 .04 .94
Sibgani
Aus .35 .045 .58 .34
Aman .04 .18 .44 .34
HYV Paddy .17 .26 .35 .22
Wheat 0 .04 0 .96
Patnito la
Aus .10 .07 .485 .345
Aman .08 .24 .20 .48
HYV Paddy .07 .26 .29 .38
Wheat .18 .16 .05 .61
By crop, the major constraints are aus weeding (all) aman
harvest (Barind), wheat harvest (all), because more than half of
total hired labor is expended on these operations. In Sibganj,
where vegetative matter is abundant, weeding is a serious
constraint for all rice crops. In the Barind, labor distribution
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is similar for aman. In Nachole, labor use is weighted toward
the harvest while in Patnitola labor is more evenly distributed.
Labor Supply
Labor scarcity is perceived as both seasonal and location
specific. There is wide agreement in Sibganj that there is no
shortage of labor due to the large pool of landless laborers,
though small farmers complain about aus season and large farmers
about the boro/rabi season. In the Barind, all classes in
Nachole agree there is an aman labor shortage, especially at
transplanting and harvest time, hence the rationale for employing
group labor on future contracts.
The system known as "zeen" is widely practiced, and more
than half the farmers in the region employ group labor in
agriculture, across all classes. Naturally, the larger one's
holding, the more one is inclined to employ large groups. These
labor gangs vary from 3 to 15 members, coming from neighboring
villages, unions, and districts. In Nachole, most of the group
laborers come from Gomastapur, Sibganj, Patnitola and Bholahat
(all local regions). They harvest paddy as a group, must
transport it to the courtyard of the landlord, and store it in
return for their share.
Wages
However, group labor is not engaged without concessions
from labor. The negotiations for zeen contracts usually begin
long before the sowing season applying to the future harvest
(transplanted aman). Since zeen is profitable to the landless,
who are paid three maunds out of every 23 harvested (13% in
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Nachole), they usually agree to work for the farmer at other
times for little or no renumeration. Laborers in Nachole
complained they must work below the market rate for other
operations, especially aus seeding and aus weeding, aman
transplanting and rabi seeding. Some complained they are
required to work in the landowner's field as corvee labor without
wages and pay an advance sum to the landlords in order to obtain
the coveted zeen contract. Wages from zeen are much less in
Patnitola (7-8% of output) than in Nachole.
Enquiries were made of three laborers in Sibganj who took
a small zeen contract (about 6 acres). They spent 16 days
tilling and planting T. aman and received wages at the rate Tk. 7
per day although the prevailing wage rate was Tk. 10 or more.
They received three meals daily, mostly rice, spices, and potato
as a vegetable. During the period of weeding (8 days in all)
they were given only food but no wages. For harvesting the crop,
they worked for one month and five days. As a share, they
received a little more than 21 maunds, or 7 maunds each. In
another case, 15 persons had zeen over 100 bighas of T. aman land
(33.3 acres), harvested the crop in 38 days (with the customary
free labor earlier) and received 11 maunds paddy each. The upper
limit for a laborer is about 18 maunds paddy in a season through
zeen, but usually closer to 12. Since 9-10 maunds is a rough
adult requirement for minimum calories annually (i.e., 2000 -
2100 kcal daily), the zeen group system allows participating
laborers to earn 1-2 person equivalents in calorie requirements
per season.
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Landlords prefer a dual labor market in order to assure
adequate cheap labor throughout the year. Bargadars can be
counted on to engage in ruthless self-exploitation as a survival
device and to supply off-season labor, as required, from his
family. He is well advised to accept the crisis loan, in the off
season of hunger, proferred by his moot benefactor which he may
never be able to repay even with perpetually depreciating human
labor power, for without the debt bond he paradoxically may not
be permitted to survive.
The zeen labor market is kept separate from the barga
labor market because its purpose is to break bottlenecks in the
crop cycle for which a seasonal premium is paid. Barga and zeen
are complementary in the landlord's view, since the exploitation
of the land and the labor force in a dependency web are mutually
assured. Within the recesses of the labor process, they are
contradictory since the tenant and laborer face each other as
antagonists in their common struggle to meet family needs.
Historically, affluent farmers in the Barind have
employed both temporary and "permanent" laborers, permanency in
this precarious region defined as employment for a full crop
season. The wages for these classes of laborer include cash and
kind, as indicated in Table 6.6. The daily wage rate seems
suspiciously high, probably because the landowners were asked to
impute the market value of meals given to workers and were
tempted to overstate. In talking with day laborers, we asked
them to distinguish a hard day where the food was poor from a
Table 6.6
Temporary and Permanent Labor
N Mean CV
A. Wages: Total Survey
Temporary Labor
Daily Wages (Tk)
Food (Tk)
Rice (Tk)
Others (Tk)
Total (Tk)
Permanent Labor
Cash Annual Wages
Food
Clothes
Crops
Other
Total Annual Wages (Tk)
B. Wages: by Village
Sibganj Patnitola
21 .27
7,422
26.18
7,219
108
97
10
56
108
(Tk)
10.69
13.91
12.8
1.02
29.89
1959.53
4953.33
178.76
1620.0
240.15
6929.33
CA,a-'
37
23
15
25
20
63
32
64
110
66
31
59
57
29
2
24
759
Temporary
Permanent
Nachole
24.41
6,032
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good day when the food was adequate; the universal response was
that on a good day they received bhat (rice) and some bhaji
(usually potato, sometimes chillie and onion), while on a bad day
they received only "panta - bhat" (rice water). The imputed
value of food given to laborers (Tk. 13.9) is imaginative but
possibly imaginary. In any case, the historical point made in
Chapter 2 is that daily cash wages have declined markedly in food
purchasing power. It also appears that it is better to be a
permanent laborer in Sibganj or a temporary laborer in Nachole
but not both. For the sake of completeness, Table 3 of Appendix 1
cites the crop wage rates by farm size and location, with
statistically significant variance across villages for the major
crops, and by farm size for aus and aman. In general, variance
in crop wages is quite low, reflecting a buyer's market.
Permanent laborers are all locals from the region who can
expect a monthly salary of 200-300 takas plus meals for the aman
season, plus some house work, paddy processing, transport and
market work outside of season. Temporaries are migrants in the
time-honored Barind tradition.
6.3 Credit and Debt
Access to credit in an agricultural economy reflects
power relations, and in the Barind official credit sources dry up
for the poor yet they remain heavily indebted due to usurious
arrangements with moneylenders and landlords, often one and the
same.
Tables 6.7 to 6.9 show the amount, form, and sources of
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Table 6.7
Amount of Credit Borrowed
Number of Amount Borrowpd (Taka)
Borrowers Non-Institutional Institutional Total
(%) (a) (b) (a) (b) (a) (b)
LL: N 39.5 437 1145 00 00 437 1145
S 58.3 675 1632 18 660 693 2292
P 19.2 369 1920 702 3471 1071 5391
SF: N 41.0 813 2496 650 3260 1463 5756
S 50.0 594 1603 225 2553 819 4156
P 19.0 245 1732 927 2606 1172 4338
MF: N 38.7 1129 2917 326 1863 1455 4780
S 16.7 167 1000 00 00 167 1000
P 16.7 550 3300 2385 5737 2935 9037
LF: N 33.3 83 250 917 2750 1000 3000
S 00 00 00 3014 7633 3014 7633
P 36.4 1455 8000 5392 10380 6847 18380
Total: N 39.5 723 2229 345 2722 1068 4951
S 50.4 586 1634 253 4548 839 8182
P 18.5 446 2974 1584 4798 2030 7772
Grand Total: 36.1 612 2080 514 3925 1126 6005
a = per HH over the entire sample.
b = per HH over the responding sample.
Table 6.8
Forms and Sources of Credit
(Percent)
Category Non-Institutional Institutional
Money Lenders Friends Others Bank Others Total Form of Credit
& & (Traditional Only)
Traders Relatives Cash Kind
LL: N 63.5 24.6 11.9 00 00 100 42.8 57.2
S 6.9 63.6 26.9 2.6 00 100 85.4 14.6
P 12.6 21.9 00 61.0 4.5 100 100.0 0.0
SF: N 13.8 20.5 21.3 44.4 00 100 66.7 33.3
S 30.0 22.1 20.5 27.4 00 100 92.5 7.5
P 00 21.0 00 76.9 2.1 100 80.7 19.3
MF: N 9.8 67.4 0.4 22.4 00 100 100.0 0.0
S 00 100.0 00 00 00 100 100.0 0.0
P 11.3 7.4 00 75.4 5.9 100 100.0 0.0
LF: N 6.7 00 1.6 91.7 00 100 100.0 0.0
S 00 00 00 100.0 00 100 00 0.0
P 13.3 8.0 00 76.4 2.3 100 100.0 0.0
Total: N 19.4 36.8 11.5 32.3 00 100 75.2 24.8
S 11.8 38.9 19.1 30.2 00 100 87.7 12.3
P 8.9 13.1 00 74.5 3.5 100 94.8 5.2
('3('3
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Table 6.9
Crisis Loans: Source of Assistance
Sell
Relatives Neighbors Landlord Family Bank Loan
Asset
21
19
10
23
9
17
13
6
5
3
1
2
4
29
11
8
12
36
3
5
19
1
0
3
25
37
2
4
2
5
6
0
4
3
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
1
LL-N
S
p
SF-N
S
p
MF-N
S
p
LF-N
S
p
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credit and loan available to households at study sites. Several
features of loan profile are clear:
* The poorer the farm household in terms of land owner-
ship, the higher the proportion of borrowers and their
dependence on moneylenders, traders, and landlords,
not banks;
e informal loans are more important than institutional
credit for all classes, except the large farmers whose
political clout secures a large portion of available
bank capital. Patnitola is the exception, where in-
stitutional sources are more important for all
classes. This contributes to the relatively superior
production environment which Patnitola enjoys, as
reflected in higher yields generally. Yet the number
of borrowers (18.5%) is lower, a negative sign that
the debt bond is loosely tied there;
* the landed classes receive most of their credits and
loans in cash, but the landless in Nachole accept most
loans in kind, increasing indebtedness (Table 6.8);
e in crisis times, the poor look to relatives and neigh-
bors but they are also poor, so the landlord - cum -
moneylenders becomes the major source. The better-
off classes can make arrangements among themselves to
tide things over (Table 6.9);
e bank loans are not convenient for the farmers because
of the distance travelled, delays on approval, and the
inevitable bribe (10-15% of the principal) required.
Official interest rates vary from 13 to 17%.
Interest rates from moneylenders and landlords are
exorbitant: 10% per month for cash, 50 to 100% for paddy loans
(food and seed loans, respectively) provided paddy is returned at
harvest. The most appetizing loans to the lender are the pledges
of poor laborers to repay their debt in labor days, which are
usually redeemed at half the market rate to prolong the agony.
These debts in kind or labor power are not likely to be reported
in the previous tables, especially for the very poor.
The following Table (6.10) does not capture long-term
debt profile, but simply expresses loans in the current year as a
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Table 6.10
Debt as Percent Household Income
Nachole
LL
SF
MF
LF
Total
.18
.43
.21
.05
.32
Sibganj
LL
SF
MF
LF
Total
.39
.27
.03
.07
.38
Patnitola
LL
SF
MF
LF
Total
.43
.34
.37
.23
.37
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proportion of income by class and location. As expected, debt
burden is inversely proportional to land ownership. Nachole
landless have a debt/income ratio of .18, which is scarcely
believable. Since these people are the usual victims of "labor
loans", and the pure tenants among them of seed loans (at 100%
interest), under-reporting is certain. In any case, this is a
high debt load generally and a full debt profile might be several
times households assets.
The most important asset is land. Table 6.11 indicates
the movement of land within the study areas among social classes
within the last five years, and Table 6.12 cites the main reasons
for selling land. The robust land grabbing is in Patnitola,
where middle and large farmers are doing well for themselves at
the expense of the landless, a trend that might bring its Lorenz
curve for land ownership in line with the other two in another
decade. A reverse trend in Sibganj shows big landlords selling
off surplus land to middle and small farmers but given the
strangling control of the mouza this depicts indolence at the
margin rather than a trend. In Nachole, the imperturbable
encasement of the big farmers is illustrated by the indifference
to selling land and the time-tested method of slow accretions in
holdings from other classes.
Why do people sell land? Not for productive purposes but
to meet domestic needs (food, health care), social needs
(marriages) and to repay debts. In an ordered and progressive
society, the quality of a land holding would be judged by its
ability to provide these essential needs, but the trends in our
Table 6.11
Land Sold and Bought in Last Five Years (acres)
Sold To..... Bought From.....
SF MF LF SF MiF LF E Net Transac
N-LL 0.17 0 0.91 1.07 0 0 0 0 - 0.91
SF 0.33 2.31 0 2.64 0.69 2.61 1.47 4.77 + 2.13
MF 1.0 4.26 3.66 8.92 2.24 2.5 3.39 8.13 - 0.79
LF 0 0 0 0 2.58 0.16 2.74 + 2.74
P-LL 0.33 1.43 3.1 4.86 0 0.17 0 0.17 - 4.69
SF 0.8 2.55 2.19 5.53 2.416 1.71 1.38 5.5 - 0.03
MF 0.13 3.29 1.04 4.46 4.376 3.63 0.33 8.34 + 7.30
LF 1.65 0.35 2.5 4.49 2.98 3.02 0.67 6.66 + 4.16
S-LL
-SF
MF
LF
.02
.03
1.0
0.4
0.77
0.05
0
8.86
0
0.32
0
1.74
0.79
0.4
1.0
10.81
0.03
0.47
2.39
0.37
0.23
1.33
1.45
0.16
0
1 .56
1.16
0.66
0.27
3.36
5.0
1.19
-+
+
0.52
2.96
4.0
9.62
Table 6.12
Reasons for Selling Land
Family Food Marriage Medical Repaying Buy Land Far from Other Reasons*
Needs Ceremony Treatment Loan Bullocks None
LL
N 0 0 1 0 0 0 0
S 2 0 0 0 2 0 0
P 5 3 0 2 0 0 0
SF
N 3 1 1 1 1 2 0
S 0 1 1 0 0 0 0
P 3 3 0 3 2 2
MF
N 5 2 1 1 1 0
S 2 1 1 0 0 0 0
P 2 2 6 0 2 3 0
LF
N 0 0 0 1 1 0 2
S 1 1 2 0 0 1 1
P 0 0 1 1 0 2 2
Total 23 14 14 9 9 10 7
*e.g., buy land.
(A)
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region of study suggest that holding on to land is an aspiration
as fragile as the social fabric to which the land is linked by
social and natural history.
6.4 The Big Landlord Way of Life
Peasants speak with measured awe about the village of
Porsha in Nithpur Thana directly to the west of Patnitola. In a
region without roads, electricity, or other forms of modern
communication, Porsha village has acquired the universal if
dubious fame of being the "ultimate" feudal village in the Barind
Tract. Peasants say that even though the two landlords who
dominate the village live in Dhaka, their control is nearly
absolute over village affairs. Several years ago, the landlords
hurried back from Dhaka on the rumor that villagers were planning
to build a school and a road to break their isolation and connect
farmers to the nearby hat (market). A bloody conflict ensued
over this abortive plan, which required government aid, a
protracted struggle which embarrassed the landlords and
intimidated the suppliant civil servants who preferred to leave
things as they were. To them, the absence of change intimated
the absence of conflict. To the peasants, the message was
government indifference to big landlord domination and regional
isolation. To the reader, Porsha's dilemma is a fitting image of
Barind social history.
The landlords saw progressive technological change (roads
and schools) as undermining their control over the landless and
the barga system, and stopped it with determination. We may from
this example infer the three pillars of landlord power.
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1. Social disarticulation
The extractive process in agriculture breaks down the
links among production, consumption, and investment. Expansion
of the production frontier is a low priority given the abundance
of surplus land relative to landowner needs, in fact expansion
might also undermine power unless technology is easy to control.
Accordingly, big landlords favor deep tubewells but not
alternative cropping systems or decentralized access to farm
inputs. The emergence of capitalist relations would be deeply
threatening.
The present system can be schematized (Figure 6.1).
Such a system is hardly open to change, but the
historic neglect of the region's infrastructure and ignorance
about its needs have been helpful to the big landlord class. The
Barind tenant farmers are denied:
* Access to new knowledge through agricultural
research and extension. Virtually no research
has been conducted on the production conditions
that characterize peasant production, with the
result that poverty forces peasant agriculture to
harm the few productive resources at peasants'
disposal. As poverty increases, the subjective
rate of discount for time also increases, and more
intensive use of available resources is immediately
necessary, leading to further land deterioration.
* Access to communications that would improve quality
of life, especially electricity and access to
markets so that poor peasants could stagger market
sales when prices are more favorable well after
harvest. As it is, only the rich can capture the
profits of delayed market sales. Access of farm
inputs is a corollary to the road block.
* Access to decision-making about crops and land-use.
The barga system inhibits innovation, the season-
ality of production favors the landlords' interest,
and instability in the economic system is an asset
Figure 6.1
Classes and Production Structure in Barind
Mode of Social Control the Status on Forms of Dynamic Status as
Production Classes State Labor Market Labor Payment capitalism develops
Semi-Feudal
Pre Capitalist
Landlord
Hegemonic as
landed elite
Users of
bonded labor
Paid in land
usufruct, kind
and cash
Tenants, Internal No Bonded semi-
Subsistence Fanms proletarians Same Disappearing
(.0
N)
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and source of profit to the landed elite, not a
liability.
* Access to financial institutions, especially in the
parasitical sub-regions of the Barind. The debt
bond has always controlled poor peasants, but
financial institutions are widening the class-gulf
even further.
* Access to appropriate water technology, as discussed
in Chapter 1.
Ignorance and instability, supported by land tenure,
reinforce landlord power.
2. Rigidity of social structure
Peasants are aware that the oppressive system under
which they suffer is fragile once new institutions and economic
forces are brought to bear on production relations. Barga works
because it is flexible about the variability of production but
rigid about production shares. Historically, any point of
intervention in the system (especially the two-thirds campaign of
Tebhaga) stimulated reflexive counter-intervention from the
state. This betokens an underlying weakness in a system with no
room for negotiation.
3. Control of productive assets (land, labor, capital,
fuel) has demonstrably extended to modernizing technology,
especially rice processing and the urea trade. A separate survey
of 50 big landlords in Nachole (30 resident and 20 absentee)
revealed this strong tendency toward mercantile capitalism at the
expense of the production system (the profile of these big
landlords is summarized in Appendix 2).
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The curious paradox of the Barind today is its distorted
dynamism. The landed elite are actively involved in controlling
the inputs and products of modern agriculture in the same way the
traditional rice trade was controlled. The enclave economy is,
in a sense, more tightly bound than before, as monopsony power in
farm inputs is now exerted to prevent productive expansion even
as monopoly power at the harvest pursues its profitable logic as
always.
Appendix 1
Labor and Wage Data
Table 1: Total Labor Use by Cereal Crop Operations,
Farm Size and Village
(Days/Acre)
Table 2: Significant Labor Variables by Cereal Crop Operation
Table 3: Crop-Wage Rates by Farm Size and Village
Table 1
Total Labor Use by Crop Operation, Farm Size and-Villaqe
(Days/ac)
I
Land Preparation Planting Weeding Harvest/Thresh Plough Days
N Mean CV N Mean CV N Mean CV N Mean CV N Mean CV
Aus
N-S 5 4.2 39 10 1.67 86 21 18.95 64 21 10.29 34 21 14.0 15
MF 13 3.05 61 15 1.64 63 24 14.92 45 24 10.92 59 24 13.88 14
LF - - - 4 1.38 81 6 15.83 75 6 10.0 47 6 14.5 8
P-SF 4 5.63 44 4 7.5 73 5 9.6 58 5 10.6 77 5 19.98 52
MF 7 7.0 96 4 8.63 90 9 17.33 22 7 12.86 18 8 15.0 24
LF 6 4.06 39 3 4.25 44 7 15.83 75 7 11.53 25 7 15.43 27
-SF 5 27.09 50 19 3.69 104 21 20.95 52 22 13.31 82 22 18.72 46
MF 3 8.55 57 6 3.11 52 6 19.25 37 6 11.33 47 6 13.78 20
LF 1 18.0 - 5 4.8 84 6 25.94 54 6 11.50 26 6 16.33 32
Aman
N-SF 11 8.93 88 31 10.29 51 30 8.47 65 31 16.65 43 31 14.10 20
MF 15 4.3 112 29 10.48 42 29 8.21 45 29 15.84 34 29 14.35 15
LF - - - 6 11.5 20 5 9.0 24 5 16.40 40 6 16.0 19
P-SF 12 4.64 43 12 8 35 12 6.55 39 13 10.75 27 13 16.05 22
MF 8 3.78 56 9 9.66 25 10 7.54 55 10 12.66 27 10 15.0 21
LF 8 2.67 31 8 8.18 41 8 5.85 55 8 14.75 33 8 14.63 23
S-SF - - - 2 4.2 61 2 34.8 44 2 7.8 33 2 15.9 8
MF 3 9 58 4 4.93 66 4 10.25 52 4 10.75 71 4 11.5 9
LF 5 10.8 61 5 15.5 65 6 23.61 66 6 21.22 60 6 16.0 15
Uo
Table 1 (Continued
Land Preparation
N Mean
5.5
3.0
0
5.73
3.26
3.66
1.0
2.75
7.0
6.09
7.60
6.0
7.0
CV
116
0
64
41
42
18
55
62
50
20
Planting
N Mean CV
5.67
12.0
26.0
9.94
16.13
10.8
16
9.08
18.5
1.75
1.52
2
10.48
8.25
4.6
54
45
21
37
134
20
66
40
54
90
Weedinq
N Mean CV
8.67
9
10
12.08
15.34
13.4
54
4.54
12.88
4.0
7.0
14.28
12
7.5
41
49
45
56
23
101
28
Harvest/Thresh
N Mean CV
3
2
1
7
4
8
11
1
2
9
19
2
8
7
8
2
1
1
17.33
36.5
17
13.65
15.2
17.08
24
12.12
12.88
12.89
10.55
17
16.92
16.44
17.38
12.5
18
18
64
6
48
16
38
23
47
65
42
41
14
46
40
Plough Days
N Mean CV
3
2
1
7
4
8
1
1
2
9
19
2
8
7
8
2
1
14.67
18
13
14.73
10.18
14.25
8
15.15
11.41
13.44
12.53
10.5
20.33
11.52
14.5
13
18
4
23
53
25
67
24
21
20
22
23
32
76
HVY
N-SF
MF
LF
P-SF
MF
LF
S-SF
MF
LF
Wheat
N-SF
MF
LF
P-SF
MF
LF
S-SF
MF
LF
Co
I I
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Table 2
Significant Labor Variables by Cereal Crop Operation
(P-Va lue s )
Variables
T. Lab T. Lab T. Lab T. Lab Plough
LP Plant Weed Harvest Days
Aman
Village
Land
Village Land*
0.005
.01 .02
.0001
.0001
.03
.01
AUS
Village
Land
Village Land*
.0001
.03
.0001
.0001
.0035
.036
HYV Paddy
Land*
.0007
.01 .0006 .02
.01.0004
.002Land*
= Total Labor days
= Land preparation
Planting/Transplanting
= Weeding
= Locational difference
= Farm size difference across location
Land = Farm size difference within location.
Village
Land
Village
Wheat
Village
Land
Village
T. Lab
LP
Plant
Weed
Village
Land
Village
.009
.04
.0004
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Crop-Waqe Rates by
able 3
Farm Size and Village
Aus Aman HYV Wheat Potato Jute Sugar
(Barind) (Patni) (Sib)
Wage Rate (Range)
Farm Size 20.3-21.5 20-24 21-24 22-24 21-24 21-38 18.4-19.2
Village 18-23 17-24 18-25 21-24 22-24 - -
CV
Farm Size 17.9 16.2 13.9 15.4 19.8 33.7 12.2
Village 20.6 14.4 11.7 14.8 14.4 - -
Sionificant "P"-Values
Farm Size .019 .0015 - - - .0094 -
Village .0001 .0001 .0046 .056 .04 - -
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Big Landlord Survey
After completing the household surveys in the three
villages, the role of the big landlords needed further
investigation. Subsequently, a small sample of 50 big landlords
were interviewed at the places of residence: 30 at Nachole, 13
at Sibganj, 4 at Rajshahi, and 3 at Nawabganj. This group was
chosen from a much larger group of names provided by poor
peasants and local officials, that is big farmer-cum-landlords
who own considerably more than the legal limit of 33 acres. The
interviews were conducted in June, 1985. The subjects were
restricted to those who own large holdings in Nachole, regardless
of their legal residence. The resident versus absentee
phenomenon was thus included in the survey.
The tables included after the text summarize the survey
data. The main findings relate to land ownership and
utilisation, as well as control of the fertiliser and rice
processing trade.
Land Ownership
All landlords deny owning land above the legal limit.
They have diffused land title to other relatives of the family in
fear of government execution of their surplus lands.
Status and Wealth
Landlords dominate the local councils and institutions,
derive their wealth from a combination of own and barga
cultivation, diversify land profits mainly into new land
purchases and other businesses, including moneylending (Tables 1-
2). Barga cultivation covers most of the land owned by absentee
landlords, while the resident Nachole landlords operate about
two-thirds themselves; landlords tend to select bargadars from
their own place of residence (Table 3).
Cultivation and Selling Crops
As expected, the single aman cropping pattern dominates
land use in big landlord areas (Table 4). Cereal crop yields
show that landlords do better on their own lands than barga land,
because they invest in the former (Table 5). Input contribution
for barga land is very rare, while landlords take half-share of
rice and straw. Landlords perceive labor scarcity to be
prevalent in all seasons, but especially aman. They draw upon
group labor primarily from Sibganj, then Gomastapur, only then
from Nachole as a residual labor force. Landlords stagger
harvest sales effectively to capture rising prices. The majority
sell a small proportion of surplus at harvest and the rest at
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peak prices (Table 6). Ponds are large (averaging one per
landlord at one acre each for the sample), but commercial use is
restricted to pisciculture, not irrigation.
Urea and Rice Mills
The urea trade is controlled mainly by the landlord class
in Nachole, both absentee and resident. Within Nachole thana,
twelve urea distribution shops are run by Nachole landlords and
another ten shops by absentee lords from Sibganj. No systematic
study of the urea trade has been done in the region, but the
impression of the interviews was that the lords have captured
most of the trade since urea and the inorganics (TSP, MP) were
privatised and decentralised by the government. An indication of
the volume dispersed by this small sample of landlords is
provided by season in Table 7. The disappearance of stocks at
the time of planting, for example rabi wheat, is lamented widely
and likely relates oligopsony of inputs to oligopoly of marketed
surplus rice.
Lastly, the electrically operated rice mill has brought
modern technology to Nachole both to integrate vertically the
marketed rice trade of the Barind, by internalizing the
processing phase, and to shift the balance of fuel resources away
from the poor. The latter is an effect, rather than a cause, of
the introduced technology. Most of the rice mills have been
established since 1975: 17 in Nachole and 18 in Sibganj by
landlords in our sample (average price Tk. 34 - 36,000), with an
average daily capacity of 194 mds., and 158 mds., respectively.
Landlords finance the cost of the mills almost exclusively from
market sales of surplus rice, painlessly extracted from
sharecropping. The production process uses the rice husks to
fuel the plants, with a small additional energy cost. And the
selling price of rice (double the paddy price) justifies the
ritual control of the rice processing business and the
preferential access of landlord's own supply to the mill at peak
periods.
It appears that the dominant class has rationalised its
control over the products and by - products of the land with
improved managerial efficiency. The sons of the landlord class,
moreover, have been and are being trained in local business
colleges in the techniques of mercantile capitalist enterprise,
while increasing their scrutiny of the land and its utilisation.
The laissez-faire landlord is a thing of the past.
Table 1
Socio-political Status and Mode of Cultivation of Big Landlords
Socio-political Status Mode of Cultivation
Place of V.P. Chairman/ Member of Local
Residence Member Institution Local Leader Own Barga Own and Barga
Nachole (30) 3 (15) 14 (15) 2 (15) 2 0 28
Sibganj (13) 0 13 (13) 0 7 6
Nawabganj (3) 0 1 1 1 1 1
(2) (2)
Rajshahi (4) 0 1 0 2 2
3 10 37
WA
Table 2
Occupation of Landlords Estimated Income, and Use of Surplus Income
Occupation Uses of Surplus Income
Place of Estimated Land Business Pouse Money
Residence Service Business Cultivation Income Purchase Investment Construction Lender
('000 TK.)
Nachole (30) 1 8 21 25.9 15 12 13 12
N (19)
Sibganj (13) 0 6 3 34.0 3 11 6 8
N (12)
Nawabganj (3) 0 1 2 N.A. 1 2 3 1
N
Rajshahi (4) 1 3 0 18.0 3 4 3 0
N (3)
r".)
Table 3
Land Arrangement of Big Landlords
Land Arrangement Bargadar's Place of Residence Visiting Barga Land
Place of
Residence Own Barga Barga Nachole Gomastapur Sibganj 1-2 3-4 Never
Cultivated Land No. of Area Per
Land (AC) (AC) Bargadars Bargadar
(AC)
Nachole (30) 691.6 342.1 151 2.3 133 18 0 7 18 5
N (30) (27)
Sibganj (13) 89.9 301.4 78 3.9 40 0 38 8 2 3
N (4) (13)
Nawabganj (3) 38.3 37.3 10 3.7 2 0 2 0 2 1
N (2) (2)
Rajshahi (4) 49.9 91.9 39 2.4 4 0 0 3 1 0
N (2) (4)
W
Table 4
Cropping Patterns Practised by the Big Landlords at Nachole
Cropping Patterns Nachole (30) Sibqanj (30) Nawabganj (3) Rajshahi (4)
Sample No. Area Sample No. Area Sample No. Area Sample No. Area
(ac) (ac) (ac) (ac)
1. Aus - Aman 25 91.2 3 25.0 3 10.0 2 10.7
2. Aus - Rabi 21 68.6 2 6.3 3 12.0 2 10.0
3. Aman - Rabi 3 1.4 2 2.3 0 0 0 0
4. Aman only 30 828.2 12 300.7 3 80.6 4 120.0
wA
0o
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Table 5
Big Landlord Survey: Mean Yields for Own and Barqa Land
Aus
Own Barqa Own
Aman
Barga
HYV Paddy
Own Barga Own
Wheat
Baroa
N 13 13 33 33 5 5 8 8
Mean 14.7 12.6 27.2 22.7 40.2 35.8 15.4 13.1
Median 12 12 26 24 36 36 15 12
Range 6-24 6-18 18-64 16-33 30-60 27-60 5-24 5-24
Nachole (ac.) 99.6 37.3 604.4 310.0 114.9 12.2 40.5 7.5
Sibganj (ac.) 10 6.7 86.6 224.8 8.0 9.7 2.0 4.3
Table 6
Time of Selling Paddy of Big Landlord
When the price
Location of Big At Harvest 2 months after harvest 3-4 months after harvest is maximumn
Landlord Residence 25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100%
Nachole (30) 15 6 0 0 5 13 2 0 11 7 1 0 0 0 14 5
Sibganj (13) 6 1 0 0 8 2 0 0 1 8 3 0 0 0 2 3
Nawabganj (3) 0 1 0 0 1 1 0 0 0 1 0 0 0 0 1 1
Rajshahi (4) 0 1 1 2 L 0 0 0 2 0 0 0 0 0 0 2
Table 7
Amount of Selling Input Seasonwise
Location Aus Aman Rabi/Boro Insecticide for the year
Urea TSP MP Urea TSP MP Urea TSP MP Granular Liquid
(md) (md) (md) (md) (md) (md) (md) (md) (md) (kg) (litre)
Nachole 500 500 400 500 480 400 553 550 450 558 750
(12) (12) (12) (12) (12) (12) (12) (12) (12) (12) (12) (12)
Sibganj 935 940 810 905 800 750 630 600 500 270 320
(10) (10) (10) (10) (10) (10) (10) (10) (10) (10) (10) (10)
Figure with parenthesis indicates the number of Sample.
W(AO
co
Table 8
Electric Cost, Purchasing and Selling Price of Paddy and Rice Respectively, and Sources of Capital
Electric Cost Purchase Sellinn Sources of Initial Capital
Location for Husking Price of Paddy Price of Rice Capital Cale Sale Loan Loan
(Tk/md) (Tk/md) (Tk/md) (Tk) Proceeds of Land from Bank from Others
Nachole 1.9 185 393 233000 16 4 0 7
(18) (10) (2) (3) (3)
Sibganj 2.0 170 415 50000 11 6 1 0
(16) (16) (1) (1) (1)
w~
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CHAPTER 7
SURVIVAL PRESSURES ON HOUSEHOLDS AND THE GENERAL WELFARE
... his education had the curious effect of
making things that he read and wrote more real to
him than things he saw. Statistics about agricultural
laborers were the substance; any real ditcher, plough-
man, or farmer's boy, was the shadow. Though he had
never noticed it himself, he has a great reluctance,
in his work, to even use such words as 'man' or
'woman'. He preferred to write about 'vocational
groups', 'elements', 'classes' and 'populations'; for
in his own way, he believed as firmly as any mystic
in the superior reality of the things that are not
seen.
C.S. Lewis, That Hideous Strength
The welfare impacts of the production system are
sensitive to the control of assets, the labor process, and the
resource base in the region. For the aman-producing Barind, the
period in which the survey data was collected (April/May) is a
time of transition from drought to monsoon, from consumption of
the previous harvest to a season of hunger which sets in during
the monsoon months, from labor abundance to labor scarcity as the
land awakens and demands the full attention of its citizens to
the task of fecundity.
During the April-May period, the poor live on borrowed
time as they consume their dwindling stores of grain in
anticipation of prolonged deprivation during the long rice
growing season. In most households, the preoccupation is with
the daily scramble for fuel and potable water supplies, involving
women and children mostly, as men sit idle or search vainly for a
few day's employment of fixing someone's roof or cattle farm or
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an entry road to the village. In the markets, braided strips of
dried dung are sold as fuel at premium prices.
Everyone watches the skies and prays for unseasonably
good rains as happened in 1984, so that aus can be seeded safely.
Even if aus is successful, there is the problem of acquiring dry
fuel supplies during the monsoon; when aus is harvested, a
portion of the grain and straw rot because they are difficult to
keep dry, and are useless for human and animal nutrition (the
straw is saved and burned inefficiently in a dank state). During
the height of the aman season, as the land turns from verdant to
gold in the ripening diffusion of the grain, the pressures on the
human and animal systems reach precarious limits and the market
sets scarcity value on the hoarded stores of grain and fuel
supplies slowly emerging from the godowns of the rich. Crisis
loans are entered into the ledgers as down payments on future
labor power. Everything depends on the whimsical maturation of
the aman grain, the division of whose harvest satiates the many
desires of the few and disappoints all but a few needs among the
many.
This study is obviously inadequate to explain the
biorhythms of households in the Barind across the seasons. The
data reported here on the welfare of the people are restricted to
a short season in a particular year, yet they show the stresses
in the environment and reflect the processes we have described in
earlier chapters.
The approach taken here is to describe the stresses
placed upon households' sustainability and people's means of
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coping (Section 7.1), and then describe the profile for human and
animal nutrition (Secs. 7.2 and 7.3, respectively).
7.1 Sustainability and Stress
Since the points of stress in the region involve fuel and
water, we begin with residence data especially assets pertaining
to these requirements. Secondly, the allocation of labor time
within households to acquire fuel and water is used as a
qualitative indicator of environmental stress among the study
locations. Then the activities of women take some attention,
since the mixture of women's activities between farmstead and
off-farm survival needs can indicate considerable stress on the
family's capacity to cope. Cooking energy, storage and marketing
are also briefly discussed.
7.1.1 Family Assets
Residence data including ownership of farm implements,
food processing equipment, transport and irrigation devices are
collected in Appendix 1. Table 7.1 lists the number of homestead
structures by class and location. Only in Sibganj do the better-
off farmers have "pucca" (usually brick) residences. The poor
cannot afford a separate room for their cattle, so they sleep
together in fear of thieves, while the rich do have enclosed
rooms for their livestock; hand tubewells are important only in
Patnitola, dug wells only in Sibganj, and latrines are uncommon.
Table 7.1
Homestead Structures
Number of Roons in Bari Percent of Other Structures
Kutcha Pucca Semi-Pucca Mean Separate Room Hand Dug-Well Latrine Compost No. of
for Cattle Tubewell Heap Household
Nachole
LL 87 1 3 2.07 36 0 1 0 25 44
SF 104 0 6 2.9 66 0 1 4 29 38
MF 119 0 4 3.96 84 0 6 10 30 31
LF 23 0 9 6.0 83 0 3 3 6 6
Sibganj
LL 137 0 0 1.9 24 1 10 3 8 72
SF 117 3 0 3.53 65 1 19 8 21 34
iF 28 6 2 6.0 100 2 3 2 5 6
LF 16 44 17 11.0 86 5 4 7 7 7
Patnitol a
LL 58 0 0 2.32 15 3 2 0 8 25
SF 136 0 0 2.31 55 6 6 4 37 59
MF 82 0 2 3.5 92 11 3 6 20 24
LF 66 1 0 6.09 73 9 3 9 10 11
Kutcha: Poor quality (mud)
Pucca: Good quality (brick)
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7.1.2 Ownership of Animals
Buffaloes and cows are most important to the community,
and their ownership is summarized by age group, farm size and
village in Table 7.2. All the farm classes average at least two
cattle per household, or one "hal" necessary for ploughing,
except small farmers in Patnitola. Large farmers own three to
five times as many cattle as small farmers, but on an operated
acre basis average cattle numbers are inversely proportional to
farm size. Animal productivity is best among large farmers and
in Patnitola. Only in Nachole, where almost half the cattle are
old, is there an unbalanced distribution by age, indicating a
local problem in the ability of animals to reproduce their
population.
Table 7.3 shows that most cattle are reserved for
ploughing, yet about one-fourth are reserved for milking by all
classes, (Ownership of other animals is tabulated in Appendix 1,
Table 3).
7.1.3 Control of Fuel-Producing Assets
Land, cattle and trees are the principal means of
producing fuel assets in the local economy, and the appropriation
of these means influences the balance of energy flow through
households. Table 7.4 profiles the ownership of these assets for
the study sites with an additional comparison drawn from
Briscoe's earlier study of Ulipur village in Comilla district
(Briscoe 1979).
As compared with Comilla big farmers in our transect
region own more land and cattle but far fewer trees than their
Table 7.2
Ownership of Cows and Buffaloes by Age, Class and Village
(Percent)
Percent
Younq Middle Old
32 39 29
23 37
23 34
25 39
22 31
28 42
27 41
40
43
36
47
30
32
Total Number
114
271
315
203
427
210
267
Mean Per Household
N S P
1.2 0.6 0.7
2.7 2.2 1.6
6.5 7.5 2.92
13.3 6.3 7.2
281.54
(ac)
229.71
(ac)
317.36
(ac)
1.54/ac
0.91 /ac
0.83/ac
Mean Per Operated Acre
N S P
2.15 1.54 2.49
1.98 1.75 1.06
1.11 1.09 0.60
0.94 0.56 0.47
LL
SF
MF
LF
N
S
P
wA.
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Table 7.3
Uses of Buffaloes and Cows
Middle-Aged Old Milk
Plough Milk Other Plough Milk Other Cows %
Landless
N
S
P
6
10
8
10
18
19
31
8
12
3
8
2
13
7
3
17
6
3
8
13
7
1
5
4
6
1
2
4
7
1
13
2
3
20
4
1
11
6
2
38
18
12
63
10
7
24
8
7
5
1
1
11
4
6
22
6
3
12
2
2
4
1
0
LL 26
2
2
2
SF 25
8
0
2
MF 26
2
1
1
LF 21
S F
N
S
P
MF
N
S
P
LF
N
S
P
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Table 7.4
Mean Values and Proportions of Fuel-Producing Assets by Farm Size
Household
Percent
Cultivated
Land
Mean Values
Trees Cattle Land Trees Cattle
Maktapur
(Nachole)
.36
.33
.26
.05
0
.14
.49
.37
.08
.41
.37
.13
.12
.23
.46
.19
0
1.06
4.42
17.16
0.95
5.26
6
11
1 .21
2.59
6.45
13.33
Total Nos.
Bengdom
(Patnitola)
LL
SF
MF
LF
Total Nos.
Bimurshi
(Sibganj)
LL
SF
MF
LF
119
.22
.49
.20
.09
281.54
0
.18
.31
.51
119 229.71
.605
.285
.05
.06
Total Nos.
Ulipur
(Comilla)
119
0
.11
.12
.77
317.36
Hindu Fishermen .16 0
Landless .30 .03
Poor .22 .17
Medium .16 .25
Rich .16 .55
Total Nos. _ 49 43.03 2118 50
LL
SF
MF
LF
433498
.081
.313
.282
.324
.07
.36
.27
.30
.02
1.0
4.1
14.57
2.35
3.91
8.54
21.18
.69
1.64
2.92
7.18
363 208
.21
.36
.22
.21
0
.74
4.78
25.11
1.19
2.12
13.5
17.71
.61
2.21
7.5
6.29
262
.24
.20
.22
.34
726
.01
.07
.06
.07
.79
0
.08
.29
.21
.42
.007
.095
.652
1.351
2.958
2.0
11.1
12.2
17.5
209.0
0
0.3
1.3
1.3
2.6
43.03 2118 50Total Nos. 49
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counterparts to the south. The strongest domination in our area
is land ownership, whereas cattle ownership is spread more evenly
among lower classes because of the prevalence of owner-cum-
tenants. Table 7.5 expresses the gap in ownership in terms of
multiples of holdings from the lowest to highest land category.
At the study sites, the gap between rich and poor is greater for
land and cattle than in Comilla, reflecting the sources of power
in our backward region. Comilla is better developed by tubewell
irrigation. Yet, despite Comilla's comparative advantage in tree
density and volume of ownership, it is tree ownership that
clearly separates small farmers from the landless in dryland
Nachole, indicating selective investment in tree assets as a
buffer against fuel crisis. Tree concentration, comparing large
to small farmers, is very high along the transect (S15:1; Nll:l;
P9:1). The most striking difference between Ulipur and the
Barind region is the gulf between land held by middle farmers and
large farmers, only 2:1 for Ulipur but up to 5:1 for Sibganj.
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Table 7.5
Fuel Assets: Mean Ownership in Multiples by Farm Size
Landless SF MF LF
Ulipur, Comilla
Land
Trees
Cattle
Nachole
Land
Trees
Cattle
Sibgan i
Land
Trees
Cattle
Patnito la
Land
Trees
Cattle
-1
1
1
1
4
2
1.5
4
4.5
19
8
-1
1
1
5
2
4
6
5
16
11
11
-1
1
1
2
3.5
6.5
11
12
34
15
10
-1
1
1
1.5
2
4
3.5
4
.514
9
10
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7.1.4 The Struggle for Fuel and Water Supplies
It is obvious from the foregoing that the poor must
forage for fuel sources on a daily basis, and in the Barind this
is true for potable water supplies as well.
Gathering Fuel
Studies of rural energy in South Asia show that the
collection of fuel and responsibility for cooking energy fall
upon women primarily, supplemented by children and lastly men or
household servants. The labor expended on daily collection of
fuel supplies is an integrated function of landholding size,
whether owned or rented, density of vegetation in the region,
distance to fuel sources and degree of poverty. (Batliwala 1982,
1983; Nagbrahman and Sambrani 1983). Among the poor in a
droughty region along our transect, one expects the burden of
human energy expended for physical energy sources gained to fall
upon women and children, with less attention to domestic and
productive activities and indirect effects on schooling and
literacy for the young.
Tables 7.6 and 7.7 describe who collects fuel, how long
the daily effort takes, and the distance to fuel sources for each
of the study sites. Women bear the primary responsibility at all
locations, especially Nachole where the need for foraging is most
pressing; when the participation of children is added to women,
at least three-quarters of the respondents are covered with men,
servants, and the nuclear family responsible for the rest
(Table 7.6).
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Table 7.6
Who Collects Fuel
No Women Men Only Women & Nuclear Servant Nuclear
Answer Only Kids Family Only Member
Plus
Servant
Nachole
LL 2 24 10 7 1 0 0
SF 6 20 8 4 0 0 0
MF 3 20 2 4 0 2 0
LF 3 1 0 0 0 1 1
Total 14 65 20 15 1 3 1
Patnitola
LL 1 13 3 5 3 0 -
SF 6 25 15 9 4 0 -
MF 7 3 4 3 3 4 -
LF 7 2 1 0 1 0 -
Total 21 43 23 17 11 4 -
Sibganj
LL 12 29 13 11 6 0 1
SF 3 14 5 9 1 2 0
MF 2 1 0 2 0 0 1
LF 2 0 0 2 0 4 1
Total 19 44 18 24 7 6 3
Table 7.7
Collecting Fuel Distance to Source and Daily Labor Time
4 r
I Distance (Yards) I
|I 0 1-99 100-499 500-999 1000-1760
2
4
1
3
4
5
4
0
10 13
0
8
7
5
9
17
10
2
20 38
20
10
5
3
7
5
1
1
Nachol e
LL
SF
MF
LF
Total
Patni tol a
LL
SF
MF
LF
Total
Sibganj
LL
SF
MF
LF
Total
. 15
20
18
2
55
17
30
7
3
57
14
7
0
0
21
16
9
6
1
32
0
3
0
1
4
15
5
0
2
22
5
0
7
0
0
0
0
0
15
7
0
23
1760+ 1
0
0
1
0
2
0
0
0
0
0
1
0
0
0
1
Daily Time (Hours)
0-.9 1-1.9 2-2.9 3-3.9 4+
11
8
6
1
26
6
15
8
0
29
8
6
0
1
15
0
3
0
1
3
5
0
0
0
0
0
19
16
19
1
55
10
27
7
1
45
32
12
2
2
48
9
7
2
1
19
10
5
1
0
16
12
6
1
0
19
0
0
2
0
1
0
0
1
3
4
1
0
838 14
,
, -
_P:*
CD
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Nachole residents have the largest distance to travel for
their fuel, most of them from 500 to 1,000 yards, while the
situation is better at other sites. The landless in Sibganj have
great difficulty in obtaining fuel near the homesteads despite
the comparative density of the floral environment. The median
time expended by households is between two and three hours at all
locations, with a high frequency of landless inclined to labor up
to four hours daily (Table 7.7).
Hauling Potable Water Supplies
Women also bear the major responsibility for hauling
water from available sources. Table 7.8 shows that women, aided
by children, do most of the hauling, only rarely helped by men.
The burden is especially severe in Nachole, where the majority of
women spend 2-4 hours daily hauling water from tanks and dug-
wells (the other sites have hand tubewells as well). Patnitola
is also a difficult site, where median daily labor expended on
water supplies is 2-3 hours, while Sibganj women spend an hour
daily on water needs. In Nachole, even the middle farmers are
sorely pressed by the water problems and spend about as much time
as the landless.
The importance of hand tubewells and dug-wells as sources
of drinking water, with health implications, is stressed in Table
7.9; about two-fifths of households in Sibganj and Patnitola have
drinking water sources next to their homesteads and two-thirds
have a drinking source within one hundred yards, while in Nachole
more than half the families must travel at least a quarter of a
mile for water supplies. However, the rich are able to place
Table 7.3
Who Hauls Water and Daily Labor time
Type of Person Daily Time (Hours)
Husband Wife Children Servant 0-.5 .6-.9 1-1.9 2-2.9 3-3.9 4+
Nachole
37
34
28
2
101
17
43
8
1
69
55
13
1
0
69
9
13
8
1
31
7
9
3
0
19
13
5
1
0
0
0
3
3
6
0
0
0
0
0
0
0
0
0
19 0
2
0
0
0
2
3
0
0
0
3
3
0
0
0
3
0
0
0
0
9
7
7
2
21
19
17
1
8
11
6
1
2
2
1
0 25 58 26 6
0
0
0
0
3
15
5
0
0 23
3
0
0
0
34
5
1
0
6
25
5
0
36
15
7
0
0
3 40 22
7
8
1
0
16
5
1
0
0
0
0
0
0
0
1
1
0
0
6 2
4::.
CD)
LL
SF
MF
LF
Total
Patnitol a
LL
SF
MF
LF
Total
5
2
1
_1_
9
1
1
1
_0_
3
Sibganj
LL
SF
MF
LF
4
1
0
-0
Total 5
, 402
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Table 7.9
Drinking Water Availability and Distance to Source
Water
Distance (Yards) Available
0 1-49 50-99 100-199 200-999 500+ Yes No
Nachol e
LL 1 5 9 5 15 8 26 15
SF 0 7 10 9 11 2 25 14
MF 6 8 7 3 7 0 22 7
LF 2 1 1 0 2 0 2 2
Total 9 21 27 17 35 10 75 38
Sibganj
LL 11 24 17 16 3 1 48 19
SF 20 4 4 5 1 0 26 5
MF 5 1 0 0 0 0 5 0
LF 7 0 0 0 0 0 7 0
Total 43 29 21 21 4 1 86 24
Patnitola
LL 8 2 2 6 8 0 13 5
SF 10 13 9 14 12 0 39 9
MF 14 5 1 1 3 0 11 2
LF 11 0 0 0 0 0 1 0
Total 43 20 12 21 23 0 64 16
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government-issued hand tubewells on their premises, especially in
Sibganj, leaving the drinking water problem of the poor unsolved.
The importance of ponds and tanks in the Barind is
evident from Table 7.10, where pond size varies directly with
farm size. But the limited use for drinking and cooking arises
with competition for other uses (Table 7.11). Additional data on
tanks is summarized in Appendix 2.
Table 7.10
Ownership of Ponds and Tanks
Number of Ponds/Tanks Area
Owned Shared Total Total Acres Ave
Nachole
LL 1 0 1 0.07 .07
SF 6 10 16 7.41 .46
MF 16 21 37 28.5 .77
LF 5 7 12 18.54 1.54
Total 28 38 66 54.52 .83
Patnitola
LL 1 7 8 1.57 .20
SF 5 28 33 16.81 .51
MF 4 24 28 14.62 .52
LF 10 12 22 23.32 1.06
Total 20 71 91 56.31 .62
Sibgan i
LL 1 2 3 .07 .02
SF 1 3 4 .71 .18
MF 4 1 5 1.0 .20
LF 8 0 8 2.41 .30
Total 14 6 20 4.19 .21
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Table 7.11
Uses of Ponds and Tanks
Fish Culture Ducks Drinking/ Irrigation Other
Cooking
Nachole
LL
SF
MF
LF
Total
Sibgani
LL
SF
MF
LF
Total
Pa tnito Ia
LL
SF
MF
LF
Total
11
18
5
34
0
3
3
4
10
3
20
15
10
48
1
3
0
4
0
0
0
0
0
1
8
6
4
19
7
7
3
17
0
0
0
0
0
0
0
0
0
0
11
15
5
31
0
0
0
0
0
2
10
5
4
21
4
10
4
18
3
0
1
2
6
4
11
9
7
31
Nachole is clearly the most desperate living environment
when the fuel and water data are combined in Table 7.12. All
households in Nachole spend a minimum of three hours daily on
these survival needs, and most spend four hours, while only the
poor at the other sites spend substantial time in foraging.
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Table 7. 12
Labor Time f-or Fuel and Water Fetching
N Hours (Mean) CV Median Range
N - LL 44 3.96 30.2 4 0.5-6
SF 38 4.16 39.3 4 1.5-10
MF 31 3.8 27.9 4 2-7
LF 6 3.13 70 3.75 0-5
S - LL 72 2.93 49.4 3 0-6.5
SF 34 2.75 64.8 2 0-6.5
MF 6 2 83.7 2.5 0-4
LF 7 0.79 126.5 0 0-2
P - LL 25 3.6 48.4 4 1-6
SF 59 3.13 44.7 3 0-6
MF 24 1.8 78.0 2 0-5
LF 11 0.26 224.5 0 0-2
Since the pressures on the household are substantial, we
will now focus attention on the women and their difficult task of
meeting the home's need for energy and nutrition outside the
normal cropping system.
7.1.5 Distribution of Women's Labor Among Competing Needs
The senior woman in each household was asked to
distribute the hours of her day among 12 activity groups, as
follows: cooking; other household activities; child care;
livestock care; hauling water; fetching fuel; threshing and
parboiling rice; maintaining a vegetable garden; samity (village
women's organization); social time; sleep; and other activities
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such as crop processing and food-for-work. Table 7.13 allocates
women's daily activities by village and class.
Several observations from the table are worth recording:
* cooking occupies a major portion of the work day
for all classes and across locations, varying
directly with farm size. This ranges from 3.03 hours
for landless women in Nachole to a whopping 7.43 hours
for women in large farms in Sibganj. This disparity
corresponds roughly to household size. It is worth
noting that in large farm households, senior women
supervise cooking chores carried out primarily by
house servants.
* Large households have more leisure to take care of
children, while poor women devote less attention to
their children because of competing demands for
livestock care and foraging.
* Foraging for fuel and water place little pressure on
the lives of rich women, but the poor (landless and
small farms) spend about four hours daily in the
Barind, and in Sibganj between two and three hours.
e Threshing and parboiling of rice is an important
activity for women of all classes in Nachole.
* Vegetable gardening is a minor activity everywhere,
despite its importance to family nutrition. Accessi-
bility of tanks and wells, and competing uses of
water, are constraints. Agricultural extension
efforts are also non-existent.
Table 7.13
Allocation of Daily Activities for Women at Study Sites (Hours)
No. of Other Livestock Collecting Fetching
Respondents Cooking Household Child Care Care Water Fuel
Activities
Nachole
LL
SF
MF
LF
Patnitola
LL
SF
MF
LF
Sibganj
LL
SF
MF
LF
44
38
31
6
25
59
24
11
72
34
6
7
CV Range
LF
Other
3.03
3.54
4.52
5.42
4.09
4.93
5.25
5.85
3.38
3.85
5.91
7.43
21-46
2.53
2.16
2.19
2.58
2.88
3.03
3.3
3.21
2.04
2.44
2.17
3.57
35-71
1.25
1.45
1.18
2.0
1.68
1.43
1.88
2.12
1.22
0.97
1.0
2.14
31-96
31-44
62-96
0.68
0.82
1.10
0.58
0.68
0.93
0.99
0.77
0.58
0.72
1.5
0.64
36-142
2.17
2.32
2.06
1.5
2.08
1.73
1.13
0.39
1.24
1.35
1.08
0.07
43-264
111-264
43-73
1.58
1.51
1.4
0.25
2.3
1.56
0.88
0.36
1.3
1.34
1.33
50-245
174-245
50-105
Table 7.13 (Continued)
Threshing/Parboiling Vegetable Social Time Samity Sleep Other
Rice Garden
Nachole
LL 0.71 0.05 2.5 0.14 8.17 1.19*
SF .1.11 0.03 1.12 - 8.27 1.67
MF 1.85 0.02 1.13 - 7.69 0.86
LF 2.25 0.17 1.08 - 7.83 0.34
Patnitola
LL 0.18 0.06 2.06 0.08 7.21 0.7
SF 0.83 0.04 1.63 - 7.62 0.27 c
MF 0.99 0.13 1.65 0.13 7.38 0.29
LF 1.55 - 1.78 0.3 7.45 0.22
Sibganj
LL 0.78 - 3.17 - 8.19 2.1
SF 0.99 0.12 2.51 - 8.21 1.5
MF 1.33 - 1.83 - 7.42 .38
LF 0.14 - 2.12 - 6.72 1.08
CV Range 81-265 154-660 61-114 - 11-24 -
LF - - - - -
Other
* "Other" activities include crop processing, road construction (Food for Work), trade, and prayer.
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An attempt to refine the competing demands on women's
labor is made in Table 7.14. Four tests are undertaken
comparing, in each case, two sets of variables. For example, the
first test compares foraging activities (fuel and water) against
homestead activities (cooking and a range of household
activities). A household is placed in a particular category if
the total time devoted by the woman to that category exceeds the
time expended on the other category. Successive tests are
designed to compare the pressures of activities off-farm against
on-farm activities. The following conclusions are drawn from the
table:
* Total household activities dominate daily activity
everywhere regardless of class, but foraging for
essential needs off-farm is imperative for the poor
and especially in the Barind.
* Foraging is a means of drawing convertible energy
sources into the home primarily for cooking (energy
use). When foraging is compared to cooking/par-
boiling, labor time devoted to foraging dominated
cooking time for the landless at both Barind sites,
but not at Sibganj. This is a clear distress marker
that distinguishes the Barind from its neighbor.
" Directly productive activities occupy more hours in
a woman's day if she comes from the upper strata,
but among the landless and small farmers in Sibganj
and the landless in Nachole the reverse is true.
* A comparison of child care against livestock care is
Tabl e 7.14
Women's Labor Time: Competing Needs
Test I: Test II: Test III: Test IV:
Foraging Foraging Productive Livestock Care
vs vs vs vs
Number Homestead Activities Cooking/Parboiling Non-Productive Activities Child Care
Households Forage Homestead Forage Cook/Parboiling Productive Non-Productive Livestock Child
Nachole
44 LL 2 42 29 15 21 23 20 24
38 SF 1 37 16 22 22 17 16 22
31 MF 0 31 3 28 25 6 16 15
6 LF 0 6 1 5 4 2 1 5
119 Total 3 116 49 70 71 48 52 67
Sibganj
72 LL 1 71 27 45 16 56 33 39
34 SF 3 31 9 25 14 20 19 15
6 MF 0 6 0 6 5 1 6 0
7 LF 0 7 0 7 4 3 3 4
119 Total ~TT5 83 39 80 ~61 58
Patnitola
25 LL 1 24 16 9 14 11 12 13
59 SF 1 58 15 44 50 9 32 27
24 MF 0 24 1 23 17 7 11 13
11 LF 0 11 0 11 6 5 3 8
119 Total 2 117 32 87 88 31 57 62
Variables used in Tests: 1. Forage = Time collecting fuel and water supplies; 2. Homestead = time devoted to
cooking, threshing/parboiling rice, livestock care, vegetable gardening, and other household activities (sweeping, etc.);
3. Cook/parboil = Time daily for cooking meals and parboiling rice (seasonal);
4. Productive = Variable "Homestead" (minus livestock care); 5. Non-productive = Variable "Forage" plus livestock and
child' care, samity, social time, sleep, prayer, and "other".
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an imprecise test at best, but the results are mildly
suggestive of stresses within small and middle farmer
households where the expansion of production is
directly dependent on the quality of livestock
possibly at the expense of child care.
* The more time women spend on collecting fuel, the
less time they spend cooking, as shown by an ILO-
sponsored study in Peru (Skar 1982). The competition
between these two activities, compounded by the low
cooking efficiencies of chula stoves (3 to 10 percent)
inevitably means fewer hot meals for the poor, eating
stale food from yesterday with increased risk of
infection or toxicity.
A second method of interpreting this data on women's
allocation of labor time is to estimate energy expended by women
of different social classes, measured in kilocaries per day.
Calorie weights for adult females were adopted according to
official estimates used in India for rural energy and nutrition
studies (see Ramanathan and Raq, "Energy Cost of Human Labor",
National Institute of Occupational Health, Ahmedabad 1981).
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Calorie Weights
Cals /Min
1. Gathering firewood 5.0
2. Hauling water 5.0
3. Cooking (and parboiling rice) 2.1
4. Carrying food/walking to farm 4.4
5. Livestock grazing 2.4
6. Other activities 1.5
- sweeping
- cleaning
- child care
- sitting
- praying
7. Rest and sleep 1.0
8. Composite (trade/agriculture) 2.0
Two cautions must be noted before applying these weights
to our data. Poor women are involved with heavy work associated
with food-for-work projects yet this is not reflected in the data
collected, hence calorie expenditure of the poor may be
understated. Second, rich women employ servants to perform
physical labor such as foraging (if necessary), cooking,
threshing, and livestock care. Thus, daily time attributed to
these activities by women of large farm households may overstate
calorie expenditure for these individuals, instead reflect a
composite household profile for the adult working woman. With
these caveats, Table 7.15 presents daily energy expenditure by
women at all sites.
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Table 7.15
Women's Energy Expenditure
(Daily Total)
Kcal Fuel and Water Collection
N Mean CV % Total Energy CV
N - LL 44 2966.4 13 0.37 26
SF 38 3051.2 12 0.37 30
MF 31 3104.7 14 0.33 34
LF 6 2825.5 14 0.17 99
P - LL 25 3061.4 14 0.42 24
SF 59 2941.2 12 0.33 34
MF 24 2722.2 11 0.21 50
LF 11 2503.5 18 0.08 110
S - LL 72 2704.6 16 0.27 47
SF 34 2745.1 19 0.28 58
MF 6 2893.5 17 0.23 72
LF 7 2497.7 10 0.01 265
Comparing landless and rich women, calorie expenditure is
inversely related to farm size, but aside from Patnitola women
from smaller farms work harder than landless women. Invoking the
caveat about the composite energy profile of rich women, it
appears that additional cooking time for the rich partially
offsets additional foraging energy expended by poor women,
reducing class differences more than reality would suggest.
On the other hand, when foraging activities are expressed
as a proportion of total energy expenditure in Table 7.15, class
differences are striking. Landless women use 37 to 42 percent of
caloric energy in the Barind for foraging, while rich women (or
their surrogates) use 8 to 17 percent; in Sibganj the comparison
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is 27 percent (landless) to one percent (rich). In Nachole, the
range is 33 to 37 percent from middle farm women to landless
women, respectively, reflecting the desperate struggle for
necessities in that environment.
It is useful to classify the women by calorie groups
corresponding to levels of work in the South Asian context.
Daily Allowance (K Cal) for Indian Women
Sedentary work 1900
Moderate work 2200
Heavy work 3000
(Bangladesh average daily calorie intake 1600)
Source: Nutrition Expert Group Recommendations (1968),
National Institute of Nutrition, Hyderabad.
The women are classified in six categories in Table
7.16. Only one woman in the entire sample expended fewer
calories than the national average consumption for adult women,
i.e., 1600 Kcal (Carloni 1982). Very few women (4) could be
classified as sedentary workers or moderate workers. In the
Barind, the vast majority of women are classified as heavy
workers and their "composite" counterparts among the rich as
well; while there is a preponderance of heavy workers among
Sibganj landless women, moderate workers are more common in
Sibganj than in the Barind.
Other studies of human energy in rural areas, like the
1977 ASTRA study by the Indian Institute of Science, Bangalore,
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Table 7.16
Classification of Wnm~n by Daily EnerQv Exn~nditur~ L~v~1~
(K Cals)
<1600 <1900 <2200 <2550 <2990 >2990
N - LL 0 0 1 6 12 25
SF 0 0 0 4 10 24
MF 0 0 0 2 6 23
LF 0 0 1 0 2 3
P - LL 0 0 0 2 7 16
SF 0 0 1 4 21 33
MF 0 0 2 5 11 6
LF 0 0 3 4 2 2
S - LL 1 3 1 19 25 23
SF 0 1 4 7 9 13
MF 0 0 0 2 1 3
LF 0 0 0 4 2 1
by Daily Enprvv E penditure LevelsClassificatinn nf Wnmpn
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contribute broader insights than this study could achieve.
Covering six villages in Karnataka state, ASTRA showed that the
average daily calorie expenditure - in other words, the work
load - of women is higher than that of men; that the energy
expenditure in domestic tasks is higher than on agricultural
work; and that the heavy human energy expenditures for women and
children result from lack of alternative technologies and/or
energy resources to meet these needs, (i.e., fuel and water;
improved efficiency of local stoves; manufacture of an affordable
smokeless chula; tree lots and shrubberies to provide animal
fodder), (ASTRA, 1981).
Cooking Fuel: Sources and Use
Most of the energy used in households is for daily
cooking and seasonal parboiling of rice. The ASTRA study of
rural energy consumption patterns showed a high degree of
correlation between land ownership and access to firewood and
other biomass fuels; firewood accounted for over 80 percent of
the total energy
of this resource
domestically and
were replaced by
studied, where c
The same
system on women:
fuel, spends the
stoves which are
resources in the study villages, and 96 percent
was consumed domestically, 82 percent
14 percent for heating water. Firewood and dung
crop wastes (30 percent) in the plains villages
rop production is relatively high (ASTRA, 1981).
study clarifies the impact of the cooking energy
a woman in poverty has low access to cooking
longer time obtaining it, and puts it to use in
not only fuel-inefficient but also subject her
to serious risk of lung and respiratory diseases.
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Precise measurement of fuel uses was beyond the scope of
this study, but the types of fuel were recorded at the household
level. The use of wood for cooking is common, but scarcity and
price reduce use. Complaints about reckless overcutting of trees
relative to new planting are frequent, blamed on population
growth and migrants especially. Only in Patnitola do farmers buy
a substantial portion of wood products. At the other sites, the
age - old dictum applies: either you own it or you pilfer it
(Table 7.17). The poor have no choice but to pick up scattered
twigs and shrubs where they can. Wood is less pricey in Sibganj
presumably because it is more abundant (Table 7.17).
Rice straw and husks are used as fuel or animal feed or
both (Table 7.18), though joint use of the resource is most
common.
The five most common fuels for cooking and parboiling are
cowdung, dry leaves, r
asked which fuels they
cooking fuels, Nachole
source for all classes
pattern is different a
small farmers) rely on
the richer classes use
parboiling dung is abo
indicating a scarcity
new rice mills. Dung
parboiling while husk
ice husk, wood, and rice straw. Women were
normally use (Table 7.19). Regarding
women depend on cowdung as the major
at great harm to the land, while the
t the other sites: the poor (landless and
mainly on dry leaves for cooking, while
wood more than other sources. For
ut even with rice husk in Nachole,
of husk for parboiling, probably due to the
is also the main fuel for Sibganj
is used slightly more often than dry leaves
Table 7.17
Cooking Fuel: Wood
Number of Households Sources of Wood (Percent) If wood Bought
Using Fuel
Wood Others Own Bought Pilfered Monthly Amount Monthly Cost Tk./MD.
(MDS)
Nachole
LL 19 40 20(10)* 3(2) 77(28) 1.5(2) 47.5 31.67
SF 31 39 45(25) 1(1) 54(25) 10(1) 300 30
MF 23 31 61(22) 2(4) 37(23) 2.8(4) 83.75 29.91
LF _5 6 75(6) 13(2) 12(2) 3.33(2) 98.3 29.52
Total 78 116 43(63) 3(9) 54(78)
Sibganj
LL 42 53 14(19) 3(9) 83(67) 1.48(7) 28.34 19.15
SF 26 28 37(19) 5(5) 59(29) 2.05(5) 58.75 28.66
MF 6 3 79(5) 4(1) 17(1) - -
LF 7 5 89(7) 11(3) 1(1) 1.88(2) 46.92 24.96
Total 81 89 28(50) 4(18) 68(98)
Patnitola
LL 19 18 20(9) 5(5) 75(23) 2.34(4) 66.25 28.31
SF 54 38 43(43) 14(25) 43(45) 2.21(23) 64.7 29.28
MF 23 16 58(21) 26(12) 16(11) 4.03(11) 125.46 31.13
LF 11 6 53(11) 42(8) 5(3) 5.07(7) 164.44 32.43
Total 107 78 42(84) 17(50) 41(82)
* ( ) = Number of households involved.
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Table 7.18
Uses of Rice Straw and Husk
Fuel Feed Both Both & Other Other Only*
N -LL 6 0 10 7 1
SF 7 0 18 8 0
MF 4 1 22 4 0
LF 0 0 5 1 0
17 5 55 20 1
P -LL 5 0 4 1 -
SF 12 13 15 2 -
MF 2 8 12 1 -
LF 0 3 6 0 -
19 24 47 4 -
S - LL 18 2 12 - -
SF 6 4 17 - -
MF 0 2 4 - -
LF 0 3 3 - -
24 11 36 - -
*Other: mostly roof thatching.
Table 7.19
Cooking and Parboiling Proportion of Households Using Fuels
Cooking Parboiling Rice
Cowdung Dry Leaves Rice Husk Wood Rice Straw Dung Leaves Husk Wood Straw
Landless (Percent)
Nachole- 90 77 60 37 51 86 35 74 25 40
Sibganj 69 100 16 88 23 39 58 35 27 7
Patnitola 41 96 48 44 67 30 26 41 22 11
SF (Percent)
N 95 67 69 67 64 82 36 85 33 56
S 78 84 53 72 3 75 72 47 44 9
P 60 91 55 85 47 31 73 65 55 35
MF (Percent)
N 100 61 79 75 61 86 46 89 36 71
S 87 75 50 100 12 75 37 50 62 37
P 77 77 65 92 42 12 62 69 42 62
LF (Percent)
N 100 67 100 55 77 33 44 100 33 77
S 83 100 - 100 - - - - 16 16
P 64 55 73 100 64 36 36 36 27 73
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in Patnitola. Large farm households prefer to use wood for
cooking because rice straw requires one's full attention.
Patnitola has the best balance between energy sources and
energy use, while the other environments place too much pressure
on cowdung for fuel.
Crop Processing
In Sibganj, the "kunthi" system predominates for all
crops, as landless women earn a pittance processing other
people's crops, especially rice and sugarcane (Table 7.20). In
the Barind sites, threshing and parboiling are still done within
the home, but rice husking has moved to the mill with a serious
loss of fuel energy because the husks from a maund of paddy are
enough fuel to parboil that amount.
7.2 Human Nutrition
The obvious limitations of a one-time survey, in which
nutritional data occupies a small portion of interview time,
prevent any accurate assessment of nutritional status over time.
A more modest goal was adopted: to ascertain the food bundle by
food groups of each household for one week during the survey
period (April 1985). Household calorie and protein requirements
were established using age- and sex-specific norms established by
the Indian Institute of Nutrition, Hyderabad. Each household's
daily calorie and protein requirements were compared with average
daily intake derived from the weekly data. Deficit and surplus
households were then stratified by village and farm size in the
usual way.
Table 7.20
Crop Processing: Own vs. Others
Paddy Processing
Threshing Drying/ Parboiling Husking Oilseed Crushing Sugarcam Crushing and Boiling
Own Others Own Others Own Others Own Others Own Others
Nachole
LL
SF
MF
LF
Total
Sibganj
LL
SF
MF
LF
Total
Patnitola
LL
SF
MF
LF
15 1
34 5
30 1
6 0
85 7
6 8
7 11
0 1
0 4
13 24
10
54
22
11
0
2
1
0
27
38
31
6
102
2
1
5
28
20
4
4
56
0
0
16
16
5
3
40
10
56
23
11
18
16
18
3
14
26
30
5
55 75
14
12
3
1
14
14
3
5
30 36
2
5
2
1
10
53
24
11
1
1
1
0
2
2
0 2
3 6
5 3
0 6
2 1
2 5
9 15
0
0
0
0
6
34
16
10
2
7
3
4
16
0
0
1
0
7
7
5
3
22
1
3
1
4
1 9
-0:1
Total 97 3 100 2 10 98 0 66
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A second exercise was to estimate, as peasants are
accustomed to doing themselves, the number of months their staple
foodgrains (rice and wheat) will last derived from household
production (owned plus tenanted land) and compared with annual
household calorie and protein requirements. Surplus and deficit
households on an annual basis were also classified by this
"objective" method and compared with respondents' perception of
their own self-sufficiency. This subjective vs. objective test
of foodgrain adequacy was successful, since the correlations of
households in the monthly categories were very high.
The average weekly food consumption for households during
April, 1985 is reported in Table 7.21. The data is expressed in
seers (0.93 kg) consumed weekly by the household. Quantities of
the principal foodgrains, rice and wheat, meat, cooking oil,
fish, eggs, vegetables, and other foods (pulses mainly) were
reported by households. The energy and protein conversion
factors for each food are also included.
Calorie intake was estimated by converting food groups to
kilo calories using the appropriate conversion factors and then
reducing the figure to a daily per capita basis. In addition,
household calorie and protein requirements were estimated using
the NIN (Hyderabad) standards for age categories, using the sex
ratio in each village as a correcting weight since our data were
collected by age category without desegregating by sex. These
protein and calorie requirements were:
Table 7.21
Ave. Weekly Household Food Consumption: Seers (0.93 kg)
Rice Wheat Meat Oil Fish Egg Vegetables Other Mean Household Members
Landless
Nachole (44)
CV
Patnitola (25)
CV
Sibganj
CV
(72)
Small Farmer
N (38)
CV
P
CV
S
CV
(59)
(34)
Middle Farmer
N
CV
(31)
P (29)
CV
S
CV
(6)
12.24
67
13.3
68
14.91
73
23.98
69
20.0
56
17.4
53
34.4
44
29.71
36
45.21
80
7.92
64
2.96
138
8.56
55
9.56
62
3.27
104
11.37
50
14.53
70
3.71
102
22.75
66
0.10
309
0.47
233
0.18
384
0.23
265
0.86
170
0.92
273
0.81
134
0.80
90
1.83
140
0.19
84
0.22
113
0.22
71
0.21
69
0.74
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0.33
76
0.56
61
0.39
69
0.92
86
0.27
165
0.82
70
0.5
146
0.76
107
1.43
72
0.73
104
1.88
88
2.18
45
2.71
82
0.25
170
0.19
164
0.19
223
0.45
150
0.34
130
2.65
150
0.84
119
0.53
94
0.38
245
3.87
76
3.5
61
4.39
90
6.18
92
4.68
70
4.32
84
10.68
72
6.52
73
11.42
149
4t\:
0.63
127
0.65
166
1.51
114
1.02
126
0.73
102
1.6
70
1.77
65
0.96
74
5.75
75
4.74
40
5.08
50
5.42
47
6.37
40
4.81
44
5.24
36
7.42
39
6.38
39
12.5
67
Table 7.21 (Continued)
Rice Wheat Meat Oil Fish Egg Vegetables Other Mean Household Members
Large Farmer
N (6) 50.16 13.92 3.08 0.8 5.42 1.52 20.17 3.0 10.17
CV 57 70 114 66 102 67 74 28 29
P (11) 48.36 4.86 1.82 0.94 4.09 1.06 10.0 1.73 9.45
CV 49 96 78 42 96 114 64 95 38
S (7) 46.0 20.86 2.04 1.46 4.07 19.14 15.71 2.43 12.43
CV 44 52 93 62 39 36 49 90 32
(Conversion factors per kg)
Goat Composite Per Weights Weights
Meat Koi, Magur Egg 2/3 Potato Pulse
Rui, Duti 1/3 Sak/ Fruit
Cabbage
KCAL 3460 3410 1180 9000 1112 1730 780 1940
Protein (Grams) 64 121 216 - 161 133 24 128
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Age Group
0-7 8-14 15-40 >40
K Cal 1500 2100 2700 2700
Protein (grams) 22 43 54 54
Village Sex Ratio N S P -
1.14 1.07 1.06
In the case of adults, the requirements were adopted for
"moderate" levels of activity which, given the previous report on
female adult activity, probably understates the actual calorie
expenditure. In Table 7.22, we repeat the net energy and protein
balance (on a daily per capita basis), which may be overstated
for the above reason.
One observes that all farm classes, across locations,
have a positive protein balance and all classes except the
landless have a positive energy balance. The negative energy
balance for the landless ranges from 20 kcal in Sibganj to 530
kcal in Patnitola, where protein balance is barely positive.
This period of the year is above average consumption. Other
studies indicate that households normally increase calorie
consumption about 50 percent above norm in the months after the
main rice harvest to make up for pre-harvest deficits. In a
predominantly aman-growing region, the "hunger months" are
September and October preceding aman harvest. Consumption
remains high throughout the dry season (through early May) and
then declines throughout the monsoon season as household food
stores dwindle and as the aman crop is transplanted and matures
through the autumn months. So the data reflect the end of the
peak consumption period for the poor households which sharply
decline their consumption in the months ahead. For the rich
Table 7.22
Net Per Capita Daily Energy and Protein Balance
Calorie Calorie Net Calorie Protein Protein Net Protein
Requirement Consumption Balance Requirement Consumption Balance N
(9) (9) (g)
LL
N 2322.3 2554.6 -67.7 44.4 59.3 15.0 44
CV 13 38 - 16 35 - -
P 2283.1 1753.3 -529.7 44.0 45.8 1.8 25
CV 13 45 - 15 47 - -
S 2278.1 2257.9 -20.2 43.5 61.6 18.1 72
CV 14 39 - 16 38 - -
SF
N 2231.5 2542.3 310.8 42.9 65.2 22.3 38
CV 11 41 - 14 41 - -
P 2424.6 2680 255.3 47.2 67.3 20.0 59
CV 17 39 - 19 39 - -
S 2553.8 2925.8 372.1 49.9 81.6 31.7 34
CV 25 34 - 26 36 - -
MF
N 2302 3505.4 1203.4 44.4 93.9 45.0 31
CV 12 26 - 15 31 - -
P 2380.9 2853.0 472.1 46.1 72.6 26.4 24
CV 11 26 13 13 35 - -
S 2297.6 2901.8 604.2 45.2 84.3 39.1 6
CV 10 41 - 12 47 - -
LF
~ 2247 3485.5 1238.5 42.9 100.6 57.7 6
CV 6 40 - 7 42 - -
P 2113 3127.6 1014.5 41 80.7 39.7 11
CV 17 41 18 18 49 - -
S 2189.8 3160.4 970.5 42.2 89.2 47.0 7
CV 12 48 - 13 50 - -
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surplus households, this will not be a problem. Even in April,
however, the contrast for the classes is striking, following a
linear pattern from landless to large farmer in all the villages.
The per capita gap between the class extremes is 1230.9 kcal for
Nachole, 1374.3 kcal for Patnitola, and 902.5 kcal for Sibganj.
The corresponding protein gap is 4 1. 3 g for Nachole, 3 4 .9g for
Patnitola, and 2 7 .6g for Sibganj.
On the basis of 7-day consumption and household energy
and protein requirements, the households are classified by four
categories of protein/energy balance in Table 7.23. The
proportion of households in positive energy/protein balance is
.62 for Nachole, .53 for Sibganj, and .56 for Patnitola.
Negative energy balance alone was the more common occurrence
among the other households, though about one-sixth of households
in each village suffered from negative energy/protein balance,
almost entirely from landless and small farmer households. As
expected, protein deficiency is not a problem where caloric
adequacy is present. This household profile for the month of
April will certainly get worse, with marginally sufficient
households drifting into one of the deficit columns up until aus
harvest or, worse, until aman harvest in late November.
Rice and wheat compose the major proportion of calories
consumed by all classes in the study area. Table 7.24 indicates
the proportion of calorie and protein intake contributed by
cereals. Calorie contribution stays well above 80 percent for
all classes and villages, while protein contribution is inversely
related to class for each village, indicating that the rich
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Table 7.23
Household Status as Calorie/Protein Deficient Based on
7-Day Food Consumption
KCAL + KCAL - KCAL - KCAL +
PROT + PROT - PROT + PROT - Total
Nachole
LL 17 10 17 - 44
SF 23 9 4 - 38
MF 29 - 3 - 31
LF 5 - 1_ - 6
Total 74 19 25 - 119
Sibganj
LL 34 14 24 - 72
SF 19 3 12 - 34
MF 5 1 - - 6
LF 5 1 1 - 7
Total 63 19 37 - 119
Patnitola
LL 6 10 9 - 25
SF 36 10 13 - 59
MF 17 1 6 - 24
LF 8 1 2 - 11
Total 67 22 30 - 119
Table 7.24
Per Capital Rice and Wheat Consumption: KCAL/Protein as Percent Total Intake
Rice Wheat Cereals
N KCAL CV Protein CV KCAL CV Protein CV % Total % Total
KCAL Protein
Nachole
LL 44 .54 34 .40 48 .36 55 .46 51 .90 .86
SF 38 .63 23 .47 33 .28 50 .38 44 .91 .85
MF 31 .63 17 .44 24 .25 51 .33 50 .88 .77
LF 6 .66 17 .43 79 .19 70 .23 72 .85 .66
Sibganj
LL 72 .54 23 .38 31 .34 40 .44 36 .88 .82
SF 34 .54 22 .37 30 .36 34 .45 30 .90 .82
MF 6 .57 10 .37 18 .31 18 .39 18 .88 .76
LF 7 .58 6 .39 13 .25 18 .32 14 .83 .71
Patnitola
LL 25 .71 18 .53 34 .13 105 .17 103 .84 .70
SF 59 .73 22 .55 31 .13 99 .17 92 .84 .72
MF 24 .79 13 .60 23 .09 90 .12 85 .88 .72
LF 11 .79 11 .60 23 .07 83 .09 73 .86 .69
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substitute high protein foods (meat, eggs) beyond the means of
the poor. The table indicates the importance of wheat to the
diet of the poor, contributing even more proportionately to
protein intake than to calorie intake. Since we assume that pure
tenants are not engaged in sharecropping much wheat, and the
small farmers are producing less wheat than they in fact consume,
it appears that food-for-work schemes have contributed a major
contribution to the diets of the struggling peasants either
directly through payment in kind for services rendered or
indirectly through leakage of public assistance stocks into the
black market. This is a non-trivial contribution to welfare in
the region.
Subjective impressions of food adequacy are important to
note, since peasants know accurately the periods of crisis to
which the rhythms of food production and the stresses of the
social contract press upon their means of survival. Table 7.25
reports the number of households suffering food deficits during
the calendar year according to their own reports. In the aman-
growing Barind, the Bengali months of Ashin and Kartik (mid-
September to mid-November) are the crisis months immediately
preceding aman harvest. The peasants refer to the latter month
as "mora Kartik", the month of death when people run out of
things to sell for food. The saying goes, if you survive Kartik
you will live another year. The worst times for aus-growing
Sibganj are the months of Ashar and Srabon (June 15 - August 15)
preceding the aus harvest. The majority of landless and small
farmer households report deficits during these months and are
Table 7.25
Months of Chronic Food Deficit
(Number of Households)
Ap. 15 May 15 [Jun 15 l 15 TAug15 Sep 15 Oct 151 Nov 15 Dec 7 Jn 15 Feb15 Mar 15
No. H.H. Baisak Gaista| Ashar Srabon Bhadro Ashin Kartik Agraon Poush Magh Falgan Chattra
7
27
4
3
6
1
1
1
1
0
0
0
14
50
5
15
27
12
3
6
5
0
2
0
7
41
4
18
16
8
2
2
2
0
0
0
7
10
2
9
0
2
4
0
0
0
36
9
22
33
2
38
16
0
22
1
0
6
38
16
22
33
11
44
14
4
24
4
0
6
9
14
3
7
2
2
1
2
2
0
0
0
________ ________ _______ _______ ______ _______ I J 4 4
CA)
Landless
N
S
P
N
S
P
MF
44
72
25
38
34
59
31
6
24
6
7
11
18
28
7
8
7
1
1
1
0
0
0
0
LE
N
S
P
N
S
P
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required to buy rice from the richer peasants at marked-up prices
(Table 7.26).
Table 7.26
Households Reporting Rice/Wheat Surplus or Deficit*
If Surplus If Deficit If Surplus If Deficit
Sell Rice Buy Rice Sell Wheat Buy Wheat
LL
N
S
P
SF
N
S
P
MF
N
S
P
LF
N
S
P
0
0
0
2
3
13
19
4
21
6
7
11
27
14
45
Total
N
S
P
35
65
15
31
22
42
8
2
3
0
0
0
74
89
60
37
58
22
35
25
48
21
4
24
4
3
10
*Not all households responded.
Now, we report annual own production of rice and wheat in
consumption terms, after excluding the paddy losses from husking,
seed, feed, and waste (Figure 7.27). Across villages landless
households, as tenants, produce 1-4 months of food requirement
from cereal production, while large farmers range from 21 to 51
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Table 7.27
Rice and Wheat:* Months that Production Meets Household
Calorie Requirements
N Mean S.D. Min. Max.
Landless
N-Rice
N-Wheat
S-Rice
P-Rice
P-Wheat
Small Farmer
N-Rice
N-Wheat
S-Rice
P-Rice
P-Wheat
Middle Farmer
N-Rice
N-Wheat
S-Rice
P- Rice
P-Wheat
Large Farm
N-Rice
N-Wheat
S-Rice
P-Rice
P-Wheat
*Wheat contribution for Sibganj was negligible and deleted from the table.
44
44
72
25
25
38
38
34
59
59
31
31
6
24
6
6
7
11
11
2.7
.53
.76
4.47
.21
10.14
.56
2.91
9.05
.48
19.2
.88
6.93
21.61
.46
40.09
.93
21.72
49.06
1.96
3.54
1.85
1.63
10.3
.48
7.63
1.12
2.99
8.72
.7
7.3
1 .23
6.17
10.9
.5
18.96
1.3
13.05
37.11
4.1
0
0
0
0
0
0
0
0
0
0
8.62
0
1 .63
4.56
0
23.2
0
6.95
0
0
17.04
8.9
7.75
43.6
1 .64
24.9
4.54
10.56
50.4
3.5
41 .54
6.34
16.96
63.38
1.54
71 .63
3.22
43.46
126.08
14.21
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months. The monopoly power of the rich during food crisis months
is self-evident.
Tables 7.28 and 7.29 stratify the sample into deficit and
surplus households for energy and protein needs, respectively,
based on annual cereal production converted to "household
calorie/protein requirement months". Apart from excessively
modest production estimates from rich households in Sibganj
(perhaps they suffered temporary amnesia about their Nachole
lands), the evidence suggests that:
* virtually all middle and large farmers are
surplus producers, while most of the others
are deficit.
" Sibganj is by far the worst nutritional environ-
ment, despite its natural advantages, since three-
quarters of its households can supply no more than
three months of annual energy or protein require-
ment.
* Production conditions in the Barind, as suppliers
of household requirement, are quite similar; both
for Nachole and Patnitola there are 39% surplus and
61% deficit households.
* Severe dependence on wage labor is evident in all
villages, where 42% (Barind) to 87% (Sibganj) of
all households supply less than six months of their
annual need.
Incidentally, the previous tables were compared to
household opinions on their duration of their rice and wheat
Months that Household Rice and Wheat
Table 7.28
Production can Supply Family Calorie Needs*
Deficit Families Sufficient and Surplus Families
0-2.9 3-5.9 6-8.9 9-11.9 Total 12-1T < 15 Total Percent Surplus
Nachole
LL 26 12 0 4 42 0 2 2 .05
SF 9 5 7 4 25 4 9 13 .34
MF 0 0 1 5 6 6 19 25 .81
LF 0 0 0 0 0 0 6 6 1.00
Total 35 17 8 13 73 10 36 46 .39
(29%) (61%)
Sibganj
LL 66 5 1 0 72 0 0 0 0
SF 21 8 4 1 34 0 0 0 0
MF 3 1 0 1 5 0 1 1 .17
LF 0 0 1 2 3 0 4 4 .57
Total 90 14 6 4 114 0 5 5 .04
(76%) (96%)
Patnitola
LL 18 3 0 1 22 0 3 3 .12
SF 5 22 15 6 48 4 7 11 .19
MF 0 1 0 1 2 3 19 22 .92
LF 1 0 0 0 1 0 10 10 .91
Total 24 26 15 8 73 7 39 46 .39
(20%) (61%)
* Estimated from annual rice and wheat production figures converted to "household calorie requirement months".
('3*
Table 7.29
Months that Household Rice and Wheat Production can Supply Family
Protein Needs*
Deficit Families
0-2.9 3-5.9 6-8.9 9.11.9 Total
3
5
1
0
16 9
1
5
0
1
13 7
26
9
0
_0
35
(29%)
66
22
3
0
91
(77%)
18
5
0
1
24
(20%)
24 15
0
6
5
0
40
25
6
0
11 71
(60%)
0
0
1
2
72
34
5
3
3 114
(96%)
1
7
1
0
22
47
2
1
9 72
(61 %)
Sufficient and Surplus Families
12-15 < 15 Total Percent Total Surplus
2
3
5
0
10
0
0
1
0
1
0
5
3
1
9
2
10
20
0
38
0
0
0
4
4
3
7
19
9
38
4
13
25
6
48
0
0
1
4
5
3.
12
22
10
47
.09
.34
.81
1.00
.40
0
0
.17
.57
.04
.12
.20
.92
.91
.39
*Estimated from annual rise and wheat production figures converted to household protein requirement months.
11
5
0
0
J
Nachol e
LL
SF
MF
LF
Total
Sibganj
LL
SF
MF
LF
Total
Patnitola
LL
SF
MF
LF
Total
5
7
1
0
0
15
0
0
(A)
3
20
1
0
.
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supplies, at three-month intervals, ranking themselves as deficit
or surplus households. The "objective" estimates in the previous
tables were correlated with the "subjective" estimates, with the
following results:
Correlation of Obiective/Subiective Estimates
Rice Wheat Cereals
Nachole
Kcal .94 .96 -
.97
Protein .95 .96 -
Sibgani
Kcal .98 .99 -
Protein .99 .99 -
.99
Pa tn ito la
Kcal .77 .92 -
.99
Protein .72 .92
Storage and Marketing
The poor usually cannot store grains and must sell
prematurely at lower price. This is true of the landless and
small farmers, while rich households generally have adequate
storage. Curiously, only the rich Patnitola farmers have storage
capacity for grains. The storage capacity for rice is about 25
times that of small farmers (Table 7.30). Distress sales to
Table 7.30
Types of Storage and their Capacity
Any Storage? Types of storage (No.) Total Capacity Total Capacity
Yes No Earthen pot On roof Bamboo made Pucca Store (mds.) Per unit Per Household
10
4
0
33
10
0
25
3
0
6
3
0
74
20
0
1
0
0
6
0
2
9
0
0
5
0
1
21
0
3
0
0
0
0
0
0
2
1
0
0
2
3
2
3
3
0
0
0
1
0
0
2
0
0
0
2
2
3
2
2
22
9
0
47
27
58
221
31
0
301
314
288
591
381
346
2.0
2.3
0.0
1.2
2.7
29.0
5.8
7.8
0.0
27.4
44.9
48.0
5.9
15.2
43.3
2.0
2.3
0.0
1.4
2.7
29.0
8.8
7.8
0.0
37.6
62.8
72.0
7.6
16.6
57.7
4o,
LL N
S
P
SF N
S
P
MF N
S
P
LF N
S
P
Total N
S
P
11
4
0
34
10
2
25
4
0
8
5
4
78
23
6
23
54
21
2
20
52
2
4
24
0
1
7
27
79
104
Table 7.31
Sale of Agricultural Commodities at Intervals
Aus
2 3-4
Months Months
0
3
1
2
3
4
9
1
3
3
2
3
Later
0
3
0
0
3
0
3
2
2
0
2
0
Aman
After 2
Harvest Months
8
1
4
22
2
26
20
1
12
6
3
7
3-4
Months Later
0
2
3
2
2
3
0
0
8
5
2
2
Boro
After 2
Harvest Months
0
1
5
0
3
1
0
0
7
1
1
2
0
0
0
0
0
0
0
0
2
0
0
1
3-4
Months Later
0
0
1
0
1
1
0
1
1
0
0
2
0
0
0
0
0
0
0
0
0
0
2
0
LL N
S
p
SF N
S
p
MF N
S
P
After
Harvest
9
8
5
17
10
18
18
3
14
8
3
9
LF N
S
p
Table 7.31 (Continued)
Wheat Others
After 2 3-4 After 2 3-4
Harvest Months Months Later Harvest Months Months Later
LL N 1 0 0 0 1 0 0 0
S 0 0 0 0 7 2 2 1
P 2 0 0 0 1 1 0 0
SF N 1 0 0 0 2 2 0 0
S 0 0 0 0 6 2 1 0
P 6 0 2 0 2 1 0 0
MF N 3 2 0 0 0 0 0 0
S 1 0 1 0 1 0 0 0
P 7 1 4 2 2 3 4 1
LF N 2 0 0 1 0 0 0 0
S 0 0 0 0 2 2 2 1
P 6 1 1 0 1 2 4 0
CA)
Table 7.31 (Continued)
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repay debt or meet essential family needs limited storage
capacity, and poor road communication interact to separate the
poor from their harvest products more rapidly than they would
wish.
The selling of paddy is class-sensitive. The poor sell
most of their produce immediately after harvest. The two reasons
usually cited are domestic needs for the family and repayment of
loans. The rich stretch out their sales four months or longer
after harvest, especially the food crisis months when prices
rise. Monthly market prices for paddy, rice, and wheat (1983-85)
are recorded for Rajshahi town in Appendix 3, simply as an
indicator of price movements in the region.
General complaints about marketing are the distance to
markets, burdensome market taxes that must be paid to market
organizers, and the expense of transport for farmers who lack
carts of their own. The average transport cost per maund in the
Barind is 2-3 times Sibganj, i.e., Tk. 6 (N), Tk. 7.5(P), and Tk.
2.5 (S).
In Nachole, the major complaint is the difficult road
system. Eighty farmers registered the complaint that the roads
are so difficult to move on that marketing is inhibited. For the
poor, it is usually one trip a year to the hat and back again to
the marooned state on the homestead.
7.3 Animal Nutrition
The general health of cattle in the region appears
inadequate; animals are mostly stunted and forced to rely on rice
straw for most of their consumption. At their diplomatic best,
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peasants described their cattle's health as "good" for the young
and "not bad" for the middle and older animals used for draught.
But aside from the odd bullock acquired from the Indian side of
the border, the animals are quite small and poorly fed.
Grazing land has virtually disappeared in the region,
according to farmers, most recently in Nachole; 83 farmers in
Nachole indicated that ten years ago some grazing land was
available to their cattle, now all but gone (Table 7.32).
Straw is the major source of feed in the Barind for all
social classes and in Sibganj for the rich. The poor in Sibganj
depend equally on straw and grass, which is more abundant there.
Bran is an important source in Sibganj, but not in the Barind,
probably because the "kunthi" system for rice processing survives
in Sibganj, while milled rice is the norm in the Barind. Oilcake
supplies a richer diet but is a marginal source for the poor and
moderately important only in Patnitola. Table 7.33 records the
proportion of feed from each source in the study areas.
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Table 7.32
Whether Animals have Adequate Grazing (By Household)
Grazing Land? Sufficient? 10 Years Ago? Declining Area
Yes No Yes No Yes No Yes No
4
2
3
0
19
27
28
6
9 80
3
3
0
1
18
21
6
6
0
0
2
0
4
2
1
0
21
28
29
5
2 7
3
1
0
0
7 51
Nachole
LL
SF
MF
LF
Total
Sibganj
LL
SF
MF
LF
Total
Patnitola
LL
SF
MF
LF
Total
1
1
1
1
12
20
17
2
83 4
4
8
3
3
12
11
0
3
4 18
15
34
22
11
0
0
0
0
1
0
0
0
51 1
10
12
6
4
11
10
0
3
26 32
0
1
0
0
0
4
4
0
2
5
3
1
24 11
15
31
18
11
1
3
3
0
0
0
0
0
0 1
0
0
0
0
0 82 8 75 7 0
447
Table 7.33
Animal Feed by Type (Percent)
Straw Oilcake Bean Grass Other
Nachole - N
LL-21 51.4 2.4 1.4 35.0 9.8
SF-27 65.2 3.5 - 21.2 10.0
MF-31 69.0 8.4 1.7 15.0 5.9
LF-6 77.5 7.0 3.2 6.8 5.5
Tot-85 64.1 5.3 1.2 21.3 8.2
Sibgan i-N
LL-22 35.2 1.0 26.3 34.1 3.4
SF-24 33.6 0.8 34.0 24.6 7.0
MF-6 43.3 2.2 37.5 16.7 0.3
LF-7 63.6 4.3 13.8 14.0 4.3
Tot-59 38.7 1.4 29.1 26.1 4.7
Patnitola-N
LL-7 72.1 6.5 2.9 14.6 3.9
SF-32 69.4 8.9 8.4 10.3 3.0
MF-22 70.5 10.4 8.4 8.3 2.4
LF-11 67.3 11.6 10.1 9.3 1.7
TOL-72 69.7 9.5 8.1 10.0 2.7
Straw is located mostly on - farm, except for the
landless in Nachole and Sibganj. Bran and grass, important in
Sibganj, are obtained on-farm by the rich and off-farm by the
poor. Oilcake is purchased off-farm for those who use it
(Table 7.34).
Purchased animal feed, as a proportion of annual income,
varies from 2 to 13 percent among classes, with a median of 4
percent. There are mild differences reported in Table 7.35:
Patnitola farmers generally invest more in animal health which
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Table 7.34
Sources of Animal Feed (%) by Location.' On-Farm vs. Off-Farm
Straw Oilcake Bran Grass Other
On Off On Off On Off Onn Off On Off
Nachole-LL
N
SF
N
M-F
N
LF
N
Total
N
Sibganj-LL
N
SF
N
MF
N
LF
N
Total
N
Patnitola-LL
N,
SF
N
MF
N
LF
N
Total
N
45 55 33 67 0 100 10 90 72 28
21 6 1 20 18
70 30 0 100 - - 20 80 75 25
27 14 - 26 27
88 12 4 96 58 42 25 75 85 15
31 26 7 30 27
96 4 0 100 35 65 50 50 100 0
6 6 __ 4 4 5
72
85
28 6
52
94 45
12
55 22
80
78 79
77
21
24 76 20 80 24 76 13 87 28 72
20 5 20 22 10
55 45 0 100 41 59 47 53 68 32
22 3 24 23 13
92 8 0 100 77 23 63 37 50 50
6 2 6 4 1
74 26 4 96 79 21 64 36 51 49
7 ___ __7_ __7 7 _ 4
50
55
50 7
17
93 43
57
57 37
56
63 50
28
50
68 32 8 92 33 67 100 0 90 10
7 - 6 3 5 6
78 22 0 100 66 34 41 59 49 51
32 29 23 30 11
96 4 3 97 65 35 74 26 73 27
22 22 18 17 11
100 0 9 91 41 59 60 40 66 34
11 _11 ____ 1 ____ 10 5
86
72
14 4
68
96 59
55
41 58
62
42 67
33
33
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may contribute to superior yields, and the high CVs in feed
purchase reflect intra-class differences in ability to pay.
Table 7.35
Purchased Animal Feed as Proportion of Annual Income
(Percent)
Mean CV Rank by Mean
N-LL 2.0 222 LL SF MF LF
SF 3.7 230 P S P P
MF 5.4 145 S P N S
LF 4.1 74 N N S N
S-LL 2.7 53
SF 13.7 320 - - - -
MF 4.0 126 - - - -
LF 4.6 181 - - - -
P-LL 4.1 165 - - - -
SF 6.7 181 - - - -
MF 8.1 108 - - - -
LF 4.7 133 - - - -
Farmers identified the feed deficit months for their
animals, roughly synchronous with the human nutrition picture
except that the tough times are prior to aman harvest everywhere,
whereas the crisis for people in Sibganj was before aus harvest
(Table 7.36).
Lastly, farmers gave their best estimate of the
proportion of feed required by their animals which they were able
to manage from rice production, as reported in Table 7.37.
Previously, we constructed a subjective vs. objective test of
human nutrition with very high correlations, but several attempts
Table 7.36
Feed Deficits by months (Animals)
Mar. 15 Apr. 15 May 15 Jun. 15 Jul, 15 Aug. 15 Sept. 15 Oct. 15 Nov. 15 Dec. 15 Jan. 15 Feb. 15
Baisak Jaista Ashar Srabon Bhadro Ashin Kartik Agraon Poush Magh Falgon Chaitra
1
12
0
4
6
0
0
2
0
0
0
0
4
13
2
9
19
0
12
4
0
0
3
0
4
14
1
12
14
3
10
7
3
0
2
0
5
3
2
25
2
4
4
1
2
0
0
0
10
15
21
15
16
42
26
5
12
2
2
1
15
22
25
19
12
37
24
7
5
3
2
1
0
24
0
0
23
0
0
0
0
0
0
0
0
10
0
0
0
1
0
0
0
0
0
0
-0b
9
(44)
10
(72)
(25)
0
(38)
5
(34)
0
(59)
0
(31)
1
(6)
0
(24)
0
(6)
0
(7)
0
(11)
LL N
S
P
SF N
S
P
MF N
S
P
LF N
S
P
tal N
S
To
P
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Table 7.37
Proportion of Animal Feed that Farmers can Manage (;/)
No. Animals 25 50 75 100 150 200 >200 N
N LL 31 3 3 3 4 0 - - 44
SF 13 3 5 10 7 0 - - 38
MF 0 0 2 15 11 3 - - 31
LF 0 0 0 1 5 0 - - 6
Total 44 6 10 29 27 3 - -
S LL 59 4 6 1 1 - 1 - 72
SF 12 11 3 5 3 - 0 - 39
MF 0 0 3 3 0 - 0 - 6
LF 0 0 1 3 3 - 0 - 7
Total 71 15 13 12 7 0 1 -
P LL 20 0 0 1 4 0 - - 25
SF 25 1 8 19 6 0 - - 59
MF 3 0 0 11 6 4 - - 24
LF 1 0 0 2 1 7 - - 11
Total 49 1 8 33 17 11 - -
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to replicate that test for animal feed produced low correlations.
To estimate animal energy requirements, household animals were
aggregated into livestock units which were converted into annual
calorie requirement per household and compared with energy
potential of rice straw produced within each household.
Three unknown variables frustrate this exercise. First,
the proportion of straw distributed to fuel and feed uses is
unknown, though the Bangladesh Energy Study (Government of
Bangladesh, 1980) assumes 80% feed, 10% fuel, and 10% field
burning for ash. Second, the straw/grain ratio is not available
from Bangladesh literature, but IRRI and Indian publications
consent loosely on a ratio of 2.2 to 2.6:1 as a range for local
rice, and 1:1 for HYV rice. The following models with shifting
parameters were run and compared with Table 7.37. Higher fuel
proportions were assumed for the Barind.
Feed % Village S/G Correlations
N S P
Model 1 .66 all 2.2 .66 .72 .13
Model 2 .7 NP 2.2 .59 .66 .11
.8 S 2.2 - - -
Model 3 .7 NP 2.6 .51 .72 .01
.8 S 2.6 - - -
The third unknown is the variance in proportion of straw used as
feed across farm size. Quite likely,the proportion for feed
varies inversely with social class, as the poor choose to feed
animals and exploit their own labor in foraging for fuel. This
is only speculative, but the models used assumed the feed
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proportion is invariant across class and location, an averaging
technique whose distortion of reality may be reflected in the low
correlations. This anomaly deserves more attention in future
research.
Conclusion
The simple conclusion of the study is that social
exploitation, rather than natural habitat, predicts the state of
welfare in a particular environment. Using indicators like land
and income inequality, the dependency ratio, rate of literacy,
access to credit and debt burden, Patnitola ranks best only
because it lies outside the symbiotic deadlock between the Rahar
and highland Barind regions extending back to the days of
reclamation. In most respects, Sibganj is the worst region by
welfare indicators, despite its advantageous resource base. For
example, its higher cropping intensity does not translate into
superior yields, better nutrition for animals or humans,
efficient flows of energy, or reduced stress on women straining
to hold their households together. The gaps between production
and consumption, well-being and illness, are if anything greater
in Sibganj than in the Barind. The harshness of the social
system is impossible to conceal along the barren slopes amid the
gathering dusts of the Barind, but the regional seat of power
lies behind the open babla communities and mango groves along the
Pagla. It is only in Sibganj where a landless woman must steal
unripe mangoes from the gardens of the rich in the death of night
and boil them surreptitiously as a mango paste substitute for the
mid-day meal. To such a person, even the archaic "kunthi"
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service in the courtyard of a rich woman is an imaginary blessing
profoundly to be wished.
Appendix 1
Table 1: Family Assets I
Table 2: Family Assets II
Table 3: Other Animals: Number and Value
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Table 1
Family Assets I
Plough & Jow Rake Harrow Spade
No. Mean No. Mean No. Mean No. Mean
Value Value Value Value
(Tk.) (Tk.) (Tk.) (Tk.)
Nachole LL (44) 15 102 1 250 8 39 27 49
% TAV* 12.6 2.1 2.6 11
SF (38) 37 137 9 264 29 39 42 58
% T.V. 12.3 5.8 2.8 5.9
MF (31) 68 150 22 293 32 45 57 73
% T.V. 13.9 8.8 2.1 5.7
LF (6) 27 149 5 312 8 62 19 91
% T.V. 18.5 7.2 2.3 8
Sibganj LL (72) 15 138 5 310 12 43 32 48
% T.V. 7.9 5.9 1.9 5.9
SF (34) 26 154 11 239 24 49 26 51
% T.V. 9.7 6.4 2.8 3.2
MF (6) 13 162 6 279 9 48 8 51
% T.V. 13 10.3 2.7 2.5
LF (7) 13 191 7 343 12 48 17 50
% T.V. 11.1 10.8 2.6 3.8
Patnitola LL (25) 8 141 1 50 7 33 20 42
% T.V. 12.3 - 2.5 9.1
SF (59) 34 115 8 125 33 26 62 3.7
% T.V. 9.3 2.4 2.0 5.5
MF (24) 35 115 13 142 24 27 40 45
% T.V. 12.1 5.6 1.9 5.9
LF (11) 25 123 10 193 12 28 36 49
% T.V. 6.3 6.3 1.1 5.7
*Total Asset Value
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Table 1 (Continued)
Sickle/Weeder JATA* DHEKI CART
No. Mean No. Mean No. Mean No. Mean
Nachole LL (44)
% T.A.V.
SF (38)
% T.V.
MF (31)
% T.V.
LF (6)
% T.V.
Sibganj
Patnitol
LL (72)
% T.V.
SF (34)
% T.V.
MF (6)
% T.V.
LF (7)
% T.V.
a:
LL (25)
% T.V.
SF (59)
% T.V.
MF (24)
% T.V.
LF (11)
% T.V.
78 12
7.5
94 12
2.8
96 12
1.6
28 11
1.4
141 12
6.3
86 13
2.7
24 17
2.5
34 14
2.2
48 7
3.5
145 6
1.9
83 6
1.4
76 7
1.8
4 313
10.3
18 255
11.1
20 246
6.7
6 314
7
22 231
19.3
24 221
12.9
6 258
9.6
10 255
11.5
1 200
2.2
9 263
5.7
10 205
6.2
7 279
6.3
13 150
16.1
27 144
9.4
26 174
6.2
6 229
6.3
26 163
16.1
21 166
8.5
6 230
7.1
6 208
5.6
3 258
8.5
15 273
9.8
10 261
8.7
6 387
8.8
3 1533
37.9
16 1291
50
28 1432
54.9
7 1527
49.3
6 1600
36.6
15 1474
53.8
6 1416
52.4
8 1463
49
4 1400
61.3
17 1562
63.4
13 1500
58.8
12 1542
60.1
stone for husking paddy.*JATA = grinding
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Table 1 (Continued)
Total Asset Value Mean Value/
(Tk.) Household
Nachole (44) 12,129 276
% TAV 100
SF (38) 41,312 1087
% T.V. 100
MF (31) 73,018 2355
% T.V. 100
LF (6) 21,696 3616
% T.V. 100
Sibganj
LL (72) 26,244 365
% T.V. 100
SF (34) 41,116 1209
% T.V. 100
MF (6) 16,230 2705
% T.V. 100
LF (7) 22,272 3182
% T.V. 100
Patnitola
LL (25) 9,131 365
% T.V. 100
SF (59) 41,863 710
% T.V. 100
MF (24) 33,178 1382
% T.V. 100
LF (11) 30,791 2799
% T.V. 100
Table 2
Family Assets - II
Bicycle Irrigation devices Other irrigation devices
(STW, DTW, LLP) (HTW, Dugwell/Indara)
No. of No. of Mean No. of No. of Mean No. of No. of Mean
resp. bicycle Value resp. devices Value resp. devices Value
LLN 0 0 0 0 0 0 1 1 500
S 0 0 0 0 0 0 10 10 650
P 3 3 1633 0 0 0 1 1 2,000
SFN 3 3 1367 0 0 0 1 1 600
S 3 3 1133 0 0 0 18 18 850
P 7 7 1786 0 0 0 5 5 1,580
MFN 10 11 1580 0 0 0 5 5 625
S 4 4 2400 1 1 31,000 6 6 1150
P 7 7 1614 1 1 27,000 13 13 1565
LFN 2 2 900 0 0 0 4 4 655
S 4 6 3225 3 4 34,000 6 9 3567
P 10 13 2346 1 1 25,000 9 9 1711
00,
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Table 3
Other Animals: Numbers and Value per Household
Sheep and Goats Poultry Others Total Value
Mean Value Mean Value Mean Value (per Household)
(TK.) (TK.) (T K.)
Nachole
LL 1.14 259 10.16 129 0.14 1.6 390
SF 2.82 631 16.87 235 4.92 60 927
MF 3.29 926 12.35 189 3.94 33 1148
LF 4.83 1763 32.17 309 75 642 2714
Sibganj
LL 0.79 175 5.26 68 0.11 1.7 245
SF 2.03 503 10.18 119 1.15 31 652
MF 3.17 725 17 252 6.5 83 1059
LF 5 2289 33 487 4.43 46 - 2822
Patnitola
LL 1.23 276 10.04 92 0.15 1.5 370
SF 2.09 428 7.07 116 0.97 17 560
MF 2.21 521 13.38 262 1.5 11 794
LF 3.64 911 18 454 5.27 47 1413
Appendix 2
Data on Ponds and Tanks in the Study Regions
Table 1
Ponds and Tanks
Year of Dliqqing
1960
Value
Tk
1961-70
No. Av. Value
Tk
No. Av. Value
Tk
1981
No. Av. Value
Tk-
Nachole
39 800 10 5713 7 4114 9 4288
(65)
Shibganj 9 467 2 2500 6 4833 2 4100
(19)
Patnitola 31 514 6 2.00 9 4179 0 0
(46)
Before
No. Av.
'ea o in aI
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Table 2
Pond Distance (Yds.) from Homestead
0-99 100-499 500-1760 1760 and above
(yds.) (yds.) (yds.) (yds.)
Nachole 34 19 12 0
(65)
Shibqanj 14 2 3 0
(19)
Patnitola 22 17 5 2
(46)
Table 3
Pond Depth by Range
Minimum Range (Feet) Maximum Range (Feet)
Average <1.5 1.5-4.5 4.5-6.0 >6.0 3-6 6-12 12-18 >18
Depth (Feet)
Nachole
LL - - - - - 1 - -
SF - 3 - - 2 10 2 1
MF 2 9 1 5 4 12 6 2
LF - 1 2 2 - 1 5 -
Total 2 13 3 7 6 24 13 3
Patnitola
LL - 4 2 - 1 4 1 1
SF - 18 7 2 1 12 14 1
MF - 10 3 6 - 8 11 -
LF 1 3 3 5 - 4 2 5
Total 1 35 15 13 2 28 28 7
Sibganj
LL - 2 - - - 2 1 -
SF - 2 1 - - - 3 -
MF - 1 1 1 - - 2 -
LF - 3 1 - - 3 3 -
Total - 8 3 1 - 5 9 -
a.)
N,
Table 4
Ponds: Fish Culture
Production
No. Ponds Total Area Fish Culture Percent Harvest MaundsuPer Pond
(Ac.) (Ac.) Per Year Per Year
Nachole
LL 1 .067 - - - -
SF 16 7.41 5.71 77 4-5 17.85 1.12
MF 37 28.5 26.4 93 1-2 58.77 1.59
LF 12 18.54 18.45 99 2-3 41.0 3.42
Total 66 54.52 50.56 93 2-3 117.62 1.78
Patni tola
LL 8 1.57 .2 13 1-2 1.5 .19
SF 33 16.8 11.09 66 4-5 33.65 1.02
MF 28 14.62 9.28 63 2-3 41.25 1.47
LF 22 23.32 15.43 66 4-5 23.63 1.07
Total 91 56.31 35.99 64 3-4 100.03 1.1
Si bganj
LL 3 .07 - - -
SF 4 .71 .57 80 5 1.5 .38
MF 5 1.0 .76 76 10 .75 .15
LF 8 2.41 1.25 52 17-18 6.38 .8
Total 20 4.19 2.57 61 10-11 8.63 .43
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Table 5
Shortage of Potable Water Supplies for Humans and Animals (1981-85)
(Percent Households)
1981/82 1982/83 1983/84 1984/85
Human Animal Human Animal Human Animal Human Animal
Nachole
LL 58 28 77 49 58 30 28 21
SF 56 41 72 67 49 44 26 28
MF 39 39 55 61 48 45 23 29
LF 50 50 67 67 33 33 17 33
Total 52 36 69 59 51 39 25 26
Patnitola
LL 38 4 35 8 23 12 23 4
SF 45 9 47 16 48 12 26 5
NF 42 17 42 21 42 13 25 13
LF 9 9 18 9 18 0 0 0
Total 40 9 40 14 39 11 23 6
Sibganj
LL 18 39 19 46 18 39 17 33
SF 18 21 21 32 15 21 18 21
MF 17 17 17 33 17 17 17 17
LF 0 0 14 14 0 0 0 0
Total 17 30 19 40 16 30 16 27
Appendix 3
Monthly Foodgrain Prices for Raishahi Town (1983-85)
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Monthly Price (Tk/md) of Agricultural Commodities
in Rajshahi District from 1983 to 1985
Agricul tural 1983
Commodities Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
170 160 165 150
160 155 160 145
195 193 192 190
290 285 290 275
250 260 260 255
298 290 295 298
155 160 165 155
150 155 160 150
185 195 195 195
265 285 290 285
240 255 260 245
290 295 300 295
1984
178 175 180 165
170 172 175 162
195 200 195 195
290 277 280 295
240 260 265 290
320 315 305 315
160 175 165 160
154 170 162 155
190 195 195 180
295 295 292 270
295 275 260 250
325 315 325 295
Paddy
Local
HYV
Fine
Rice
Local
HYN
Fine
Wheat
Paddy
Local
HYV
Fine
Rice
Local
HYV
Fine
Wheat
Paddy
Local
HYV
Fine
Rice
Local
HYV
Fine
Wheat
198 185 185 180
185 180 180 175
205 195 200 205
310 297 300 315
295 285 285 265
335 325 325 335
263 150 155 190
190 195 190 175
182 192 185 160
210 110 200 185
315 315 312 273
255 265 275 260
335 335 345 290
190 189 205 205
Source: Divisional Marketing Office, Rajshahi
145 150
140 145
175 180
280 285
235 245
290 295
158 165
150 160
192 185
285 28
236 248
290 300
1985
158 162
150 160
185 190
317 280
240 240
325 305
165 172
160 165
190 195
285 297
250 260
310 315
160 165
150 160
190 190
337 300
305 280
345 325
185 183
172 185
163 175
195 195
305 317
295 300
327 330
150 170
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CHAPTER 8
MODELLING THE SYSTEMIC PROCESSES
The principal strength of this study lies in explicating
a network of interacting variables which are normally not
considered together. However, one must resist the temptation to
squeeze too much out of a single data set. In order to
understand the fine structure of the system and the behavior
which shapes its contours, more detailed study of its parts must
be organized. For example, the concept of compensatory
investment developed in earlier chapters, applied to human
knowledge of the environment and the application of human labor,
has many possible implications for research and planning; in
fact, modes of compensation should be the subject of an
interdisciplinary farming systems research methodology.
The network of interactions achieves coherence through
historical research as well as contemporary analysis. The
historical framework of the early chapters focusses the reader's
attention on the interaction of two processes: deterioration of
the habitat and the concentration of landed interests and land
products by a dominant landlord class. This is the long-run
cycle, accentuated by debt and land alienation, which produces a
set of positive feedbacks reinforcing the poverty of the region.
The contemporary analysis of village-level dynamics
elucidates the short-run physiology of the system, showing things
as they are. Strong forces reproduce existing power relations,
leaving an impression of a changeless social system with exacting
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adjustments to a marginally productive environment. This image
is chimerical, however, since on closer inspection the
stabilizing factors which strengthen the nucleus of landlord
power possess dynamic properties as well. The dynamics reinforce
the poverty cycle by centrifugal design, pushing the system
toward greater land concentration and widespread impoverishment
of the land and its people.
A simple model is developed here to describe the core
variables in mutual relation. Though much of the study has been
engaged in data analysis, the model is qualitative in the sense
that the direction of change along a pathway between variables is
more important than the quantitative intensity of the
relationships.
The model consists of loops describing the
interrelationships of variables with both positive and negative
feedbacks identified along the pathways linking variables.
Feedback refers to activity originating with a given
variable which passes through other variables and has an effect
on the original variable. Positive feedback means that the
increase in the original variable causes effects which result in
an increase of that variable; negative feedback means that the
increase in the original variable causes effects which result in
a decrease of the original variable. In the diagrams, positive
feedback from variables X to Y is indicated as X --- W, while
negative feedback from X to Y is X 0 Y. For example,
amount of cultivated land has a positive link on crop
463
production, while tenancy reduces average yield and has a
negative link on production. These are expressed as:
Cultivated
Land + 
Crop
Production
Tenancy Crop
Production
positive link
negative link
Positive feedbacks drive the system along a fixed trajectory
changing quantitative relations within the system. If the system
is inherently unstable, positive feedbacks will accentuate
instability.
On the other hand, a positive feedback can improve the
situation if peasants control their own production. An example
of a positive feedback loop follows:
CROP PRODUCTION (+)
(+)
Land Owned Rice
Owned Supply
Purchased Rice
(+)
Debt
Land Sale (+)
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The feedback of the production loop is calculated by
multiplying the signs of the links along the pathway from
production back to production. The multiplication of signs
follows a formal matrix organization of the variables, ignored in
this illustration. The feedback of this loop is positive, which
has two possible interpretation. First, if a peasant engages in
tenancy (exogenous to the loop) his crop production share will be
low, and the positive feedback will carry him along the same
trajectory, keeping his production low or even lower as he
becomes embroiled in high-priced rice purchases, deeper
indebtedness, land sales and lower cultivated/owned land.
Alternatively, an increase in own crop production via new crop
varieties or subsidised fertiliser (also exogenous to the loop)
will release the potential for strengthened autonomy implied in
the positive feedback (i.e., reduced rice purchases, debt and
retention of land). The ultimate welfare resolution depends on
the nature of change and its point of entry into the loop. The
point is that under the restriction of tenancy and landlord power
positive feedback induces a vicious circle.
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An example of negative feedback is the connection between
land ownership and wage labor.
(-)
Land Area Owned C Wage Labor
(-) (+)
Land Sale Debt c Wages Received
The overall feedback of the loop is negative, meaning
that the more land you own, the less likely you are to engage in
wage labor and the debt cycle leading to land alienation. Since
the data show a high proportion of tenanted land and the movement
of land ownership from poor to rich, these two loops illustrate
qualitatively the deepening impoverishment of the poor peasantry
through sharecropping and the labor process.
The basic loop below describes how poverty breeds more
poverty in the system through land alienation, debt linkage, and
the negative impact of tenancy on production and welfare. Two
other loops, the water cycle and land reform cycle, are then
offered as illustrations of exogenous change on the basic model.
There are many other loops arising from this study that might be
conjectured, but it is prudent to reserve these exercises for
later research when the analysis can be fitted into a farming
systems framework.
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Poverty Loop Diagram
The core variables in the following diagram are food
production, tenancy, wage income (surrogate for available food),
cultivated land, debt and land sales. These are the essentials
of the poverty cycle. Other dependent variables such as soil
productivity, rice straw, feed and fuel availability, and
nutrition enter into the production loop as links indicating
household welfare. The diagram is oriented to the viewpoint of
poor peasants, typically owning some land and engaging in tenancy
and/or wage labor to meet subsistence needs. Landlord interests
and control of assets are embedded as variables in the network.
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Figure 8.1
Poverty Loop
15
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Link No-. Description
1 Crop production enhances rice supply;
2 Increase in household rice supply decreases
market purchase ;
3 Purchased rice indicates absence of marketed rice;
4 The larger the area owned, the more likely surplus
rice is produced; surplus rice at staggered sales
produces profits turned into land owned (link 17);
5 Area owned reduces area held under tenancy;
6 Tenancy acts as a negative impact on production
and available rice because of the half-share
contract (lower land investment);
7 Tenancy reduces likelihood of marketed surplus;
8 Tenancy reduces rice supply for poor households;
9,10,11 Need to purchase rice enhances tendency to take
loans, increase debt, and sell land to repay debt,
reducing net owned land;
12,15 Increase of owned land reduces need to engage in
wage labor for survival and reduces wages received;
13,14 Wage labor increases income received from wages,
which increases rice purchases from the market;
16,17,20 Increase in area owned enhances crop production and
marketed surplus which reduces debt;
18,19 Wages and land sales reduce debt temporarily.
It is clear that tenancy and debt drive this system,
poverty reproducing itself in a downward spiral for the poor.
Overall, positive feedback loops dominate the system, as scarcity
of rice and debt lead to land alienation, which drives the poor
into the labor market at lowered wages. The system keeps land
and power concentrated, wages down, and shifts the poor from
smallholder status toward landless laborers via tenancy.
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Variations of the poverty loop are easily derived.
First, a refinement of the labor process.
Figure 8.2
Labor/Poverty Loop
Land in Small
Property Owned
Group 
ALabor
Wage
Rate
Land Debt Purchased
Sale Rice
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Landlords exercise control not only through the tenancy
market, but also through the dual labor market. Debt, derived
from the tenancy loop, drives the poor into the labor market, but
landlords hire in group labor from outside the region, which
drives down the participation of the local labor force and the
wage rate, leading to lower command over rice units per wage
unit, leading to increased debt and land alienation. Decrease in
small property land ownership leads, also, to decreased rice
straw for the poor as tenancy increases, shifting the fuel/feed
balance even further toward the landlords and deepening the
foraging burden on poor women and children.
The entry of straw into the loop allows us to link the
poverty loop to the energy loop as depicted in Figure 8.3.
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Figure 8.3
Energy Loop
Tenancy
Wage Labor
Labor Loop
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The indirect effect of tenancy on soil productivity,
overall production, market purchases reflecting fuel and feed
scarcity, and a deepening of the debt/land concentration cycle
are evident here.
Taking these simple land/labor/energy loops in tandem,
what impact can specific interventions bring? What direction
will change take, from the vantage of poor farmers and landless
peasants? As an illustration, first consider land form as a two-
stage process: enforcement of the legal 100 bigha (33.3 acre)
limit and sale of remaining lands to the pool of active bargadars
tilling the land. Second, consider enforcement of peasant
demands to alter the share of the tenant contract, either two-
thirds output share to the tenant supplying all inputs or equal
sharing of inputs and outputs (the current arrangement is full
share of inputs and half share of output for the tenants).
Finally, we introduce the water cycle as an additional loop and
consider the alternative impacts of tubewells and a tank
reclamation scheme. Many other variations are possible but this
is enough to indicate the dynamics.
Land reform would alter the poverty loop in several ways:
* increase small holder proportion of owned land;
* reduce tenancy as proportion of cultivated land;
e increase production at the household level and
probably regional production as investment in land
productivity and cropping intensity follow suit;
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e increase in household rice supply reduces rice
purchases in hunger months with associated reduction
in distress sales, including land;
* reduce the role of coercive loans in securing the
debt trap, shifting debt to the investment sector.
Enhancement of official credit is crucial to frac-
turing, let alone breaking the debt bond.
The impact of land reform on the labor loop will depend
on the strength of the dual labor market. Interviews with
farmers established disparity in opinions regarding the adequacy
of the indigenous labor pool for the peak labor demand periods.
In Nachole, landless and small farmers were certain there was
adequate local labor for transplanting, harvesting and threshing
aman, while middle and especially large farmers were convinced
there was a bottleneck and required the importation of a seasonal
group labor migration. Land reform would at least weaken the
impact of exogenous group labor on the depressed local labor
market, leading to increased circulation of capital within the
region and increased command over rice units by local wage labor.
Land reform enters the Energy Loop via increased
retention of straw and dung by operators of the land, leading to
a decline of fuel and feed purchases and a shift of capital to
urea. Increased soil fertility and crop productivity would be
likely. These effects would be countervailed to some extent by
continued control of the urea market by rich households and/or a
shift from local to HYV rice (reducing available straw). Those
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variables are exogenous to the loop and would require further
policy interventions.
Euphoric proclamations can be eschewed without
relinquishing the claim that land reform would activate positive
feedback in a desirable direction into the poverty cycle,
rendering the reproduction of the dependency network more onerous
to the dominant land-owners. The basic pattern of dominance
would not be broken by this modest land reform but a shift in the
landholding, nutritional and energy distributions would be
beneficial. Whether these changes would be permanent depends on
the integrity of the land ceiling.
A more equitable contract share for tenants will increase
household rice supply and probably regional production provided
landlords feel pressured to absorb their share of production
costs. If so, a change in the share contract will have similar
effects to land reform in reducing pressure on land for sale, on
nutrition and biomass assets, and on discounted wage labor.
These are two big differences, however. Sharecrop terms can be
reversed at the whim of landlords, and the strength of the barga
system is its ability to force loans on tenants to increase debt
and dependency. This capacity would remain intact unless the
public sector radically expanded credit for owner-cum-tenants as
well as tenants (ostracized from the banking system as yet).
Water Cycle Loop
Even at a qualitative level, it is clear that an
irrigation policy favoring deep tubewells in the Barind or
alternatively tank reclamation will expect to increase water
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available for cropping and other purposes. Such a program is
essential for expansion of rabi cropping, for instance. But the
social and ecological consequences of the two water policies are
quite different.
The likely consequence of a deep tubewell program would
be expansion of boro rice production, in rabi season, while tank
reclamation schemes would focus on supplementary aman irrigation
and rabi season minor crops, like vegetables, pulses and
oilseeds, and some wheat. Deep tubewells could be used for crop
diversification, but landlords will control them and will grow
the more profitable boro rice even though the water table will
decline rapidly, eventually excluding diversification. The
highland Barind is especially vulnerable to this perturbation.
The other difference between the schemes is their capital- and
labor-bias, respectively.
Figure 8.4 schematizes the water cycle loop using both
irrigation policy options.
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Figure 8.4
Water Loop*
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* Diamond-shaped boxes (K) are policy interventions.
boundary between loops.
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In this loop, tanks and deep tubewells are introduced to
increase irrigation water availability, though with tanks
competing uses may weaken the positive link. Tubewells increase
the capital costs of farming, while tanks may reduce capital cost
per unit production through supplementary irrigation. High cost
of irrigation water and other input costs (intensive urea use
required given low organic matter) under tubewells may reduce
available crop land and possibly even production if intensive
rice cropping drives down the water table. Desilted tanks will
make modest gains in cropping land, intensity and production in
good rainfall years and minimize aman moisture stress even in bad
years.
Introduction of a third policy variable, a social
forestry scheme, enhances the impact of a safe water scheme.
Deep tubewells harm the soil moisture holding capacity by
reducing the water table and increasing evapotranspiration.
Pressure on vegetation removal can be contained by a social
forestry scheme only if it is compatible with the irrigation
scheme; tanks and social forestry are reinforcing influences in
the model. Of course, social forestry does notL. mean wood lots
for fast harvesting, like eucalyptus , because that would act as
a positive feedback to tubewell presence and lower the water
table more rapidly. Rather, social forestry means careful
introduction of a mixed community of mesic and xeric species of
trees and leguminous shrubs to provide shade, improve soils and
reduce erosion and evapotranspiration.
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Other assumptions in the model are:
* increased available own crop land, arising from the
poverty loop, generates positive feedback on retention
of vegetation through available straw, reducing
erosion; this reinforces the land reform option;
e vegetation removal puts pressure on dung and straw as
fuel, reducing soil organic matter and water avail-
ability in the form of soil storage;
* Tanks, linked to land reform and social forestry,
offer the best prospect under precarious aquifer and
vegetative conditions for sustainable production. The
negative links on vegetation removal via available
crop land combine with a positive link from social
forestry freeing dung and straw for fertiliser use,
reducing erosion, and improving the soil moisture
profile for diversified cropping.
The water loop applies especially to the dissected
Barind, where the prospect for deep tubewell drilling is most
dubious. But the relationships apply to the level Barind as
well. A major influence on the direction of change brought about
by tank reclamation is the disposition of khas lands, belonging
to the public domain, which have been leased by big landlords for
cultivation. Restoration of the tanks as public goods will
reduce the drying effect and spread the impact of irrigation.
In all these cycles, the dominant loops have strong
positive feedback which operates the system on a fixed trajectory
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reinforcing the dual improverishment of the land and most of its
people. Negative feedback, such as the loop:
Land Sale Debt
pertains to the internal "physiology" of the system, that is, its
function is to retain the system on its tracks. Debt, arising
out of the social contract, coerces the poor to sell land, which
relieves debt temporarily and procreates a false sense of stasis.
Within this system, negative feedback is weak but harmful, like a
hairline stress fracture which momentarily relieves pressure on
the bone but impedes motion and eventually incapacitates through
sympathetic swelling of connective tissues. The elaborate modes
of compensation described heretofore attempt to buffer the locus
of injury against further insult. The peasant, of course, can
never allow himself the leisure to elevate his foot, rest and
acquiesce to time's healing power. Time works against his
survival, so he wraps the swelling and drags himself back into
the fray, radiating fresh fractures along lines of relentless
stress to the point of crippling destitution.
Any program of recommendations for the Barind must begin
with the direct effects (such as tubewells) and then the indirect
effects (such as debt and costs of production) before proceeding
to policy implementation. But if crop diversification is a
policy goal more than devoutly to be wished, strengthening the
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power of the rural poor is necessary to undercut the
hardship/debt cycle; improve soil, animal and human nutrition;
and improve the living wage.
In studying the Barind system as a socio-ecological
whole, the reversal of time's ravages offers more complex
challenges than the simple impulses which motivated its
deterioration. Piecemeal change will not bring peace or a
sustainable meal to the people of the Barind.
Epilogue
Physical Aspects of the Barind Region:
Geology, Hydrology, Climate, Soils
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1. Physical Aspects of the Region
The region known as Varendra in Sanskrit literature and
Barendra in modern Bengali is a tract of comparatively high
land, which includes portions of the Malda, Rajshahi, Dinajpur,
Rangpur and Bogra districts of the old Rajshahi Division of the
colonial era. A stiff soil of reddish clayey loam, containing
iron and lime, distinguishes it from the remainder of those
districts, the soil of which is sandy alluvium of recent
formation. This light loam is called "do-ash". The Barind is an
elevated tract of quasi-laterite belonging to the same formation
as the Madhupur tract to the east and Burdwan to the west. In
places it resembles parts of Midnapur and Bankura in West Bengal,
on the fringe of the Chota Nagpur Plateau.
In its general direction, the Barind runs east and west,
comprising western Bogra, south-western Rangpur, southern
Dinajpur and northern Rajshahi, but on the west it takes a turn
southward, and extends almost to the Ganges, embracing the
eastern portion of Malda and part of western Rajshahi.
The Barind is nearly level over most of its extent, but
is hilly and dissected by narrow valleys in the west and nearly
level in the east. Major soils are yellowish brown and grey to
light-grey loams to clay loams grading into a grey, usually
mottled yellowish brown and red clay at about two foot depth. In
some areas, the topsoils consist of compact clays and are usually
strongly to moderately acidic in reaction except in a minor
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dissected area of the northern part where the clay soils with
lime kanker predominate (Bhuiyan 1978:16).
2. Geology
The Barind belongs to an older alluvial formation, which
is usually composed of massive argillaceous beds of a rather pale
reddish-brown line, often weathering yellowish, disseminated
throughout which occur kanker and pisolithic ferruginous
concretions. The low-lying country to the west of the Mahananda
and in the south is of more recent formation, consisting of sandy
clay and sand along the course of the rivers and fine silt
consolidating into clay in the flatter parts of the river plain.
The whole of northwest Bangladesh is a gently sloping
plain rising from about 11 meters above sea level in the south
(Faridpur of Pabna district) to over 85 meters in the far north
of Tetulia in Dinajpur district.
Emerging from the Himalayan piedmont overburden to the
north, the pleistocene Barind Tract is an uplift of the deposits
of the region's earlier Himalayan drainage system. The elevation
above sea level ranges from 43 meters in the west to 12-15 meters
in the east. Located between north latitude 240 25' to 250 10'
and east longitude 880 to 890, the Western Barind appears as a
terraced landscape, but in fact represents a series of fault
blocks. The dissected area suggests that the initial surface of
the Barind Tract before uplift was almost level. The pathway
from Nachole to Godagari is typical: a sloping land gradient
south 0.511 m per km, the slopes dissected by narrow streamless
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valleys (bydes) that once were tributaries of the Teesta river
catchment system.
The general appearance is an undulating landscape, but
there are also large level plains and the slopes are gentle and
gradual.
The region known as the Barind Tract is one of the
several terraces of Pleistocene age within the Bengal basin.
Predominantly terraced in the west and level in the east, the
Tract has been separated into sections by river-carved valleys.
The contours of the tract suggest that there may be two terrace
levels - one at 130 feet in the west and the other between 65 and
75 feet in the midwest. This tract is characterised by its
comparatively high elevation, reddish and yellowish-greyish clay
soils (known as Khiyar locally), entrenched dendritic stream
patterns and a relative paucity of vegetation.
The Barind formation overlaps Bangladesh (70%) and India
(30%). In Bangladesh, the Tract covers an area of 3,266 sq.
miles, (slightly over 2 million acres) spread over three sub-
regions that are topographically distinct (see Map 1):
(1) Dissected Barind Tract (Western Barind, located in
Nawabganj, Naogaon, Sadar and Natore sub-divisions
of the former Rajshahi District). The barind soils
cover about one-third of Rajshahi. Lying west of
the Atrai river, the western Barind is north-south
oriented and is broadly dome shaped downwards in
east, west and south directions with land gradient
0.947 m per km.
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(2) Level Barind Tract (or Eastern Barind, covering
portions of Rajshahi and of Bogra District on the
western side of Karotoya River plus an east-central
portion in Sadar subdivision of Dinajpur District).
The part of the Tract which lies in Dinajpur and
east of the Atrai river is nearly level, but
slightly titled to southeast with land gradient
0.226 m per km.
(3) Northeast Terrain, comprising the northern stretches
of the Eastern Barind which is almost level highland
and locally dissected.
Over most of its stretches, the topography of the Barind
is flat and undissected.
The Barind Tract is distributed across five districts as
follows:
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The
District To
Sq
Rajshahi*
(Western Barind)
Bogra
(Eastern Barind)
Rangpur
Pabna
Dinajpur
(Sadar Subdivision)
" Pure Barind
* Mixed Barind/Tista
Alluvium
Table 1
Barind Tract in Bangladesh
tal Area Barind Acres % Barind
Miles Scq. Miles
3654 1292 826,880 35.2
1765
3582
1086
292
98
595.61366
560.0
695,040 61.5
186,880 8.1
62,720 5.2
(subdivision %)
358,976
20,32834.7
41.8
.03
Total Barind Tract 3,363.6 2,150,824
*The dissected Barind covers 626 sq. miles or 48% of
Rajshahi Barind.
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3. River System of the Western Barind Tract
The Western Barind once served as a water catchment for
the Tista river discharge, which used to flow through the Atrai
river dispersed via an elaborate tributary system in the middle
of northwest Bangladesh. Rennell's map (Map 2), drawn in the
1770's shows that the Tista-Atrai system provided comprehensive
coverage and maintained the hydrological balance of the area.
The map identifies the main tributaries of the Atrai as Nagore,
Codick (Kulic), Tangan, Carto (Karatoa), Carrattya (Karatoya),
Juburah (Jamuna), Purnabhaba, Goggot (Ghagot) and Bangallah
(Bangali).
On the Malda side, the river system consists of the
Ganges, with its offshoots the Bhagirathi and the Pagla; and the
Mahananda, with its tributaries the Kalindri, the Tangan and the
Purnabhaba. On the Rajshahi side, the Atrai and its principal
tributary the Jamuna are the main channels.
The Atrai was formerly one of the great rivers of
northern Bengal, for it was the main channel by which the waters
of the Tista discharged into the Ganges. In 1787, however, the
Tista broke away from its ancient bed and cut for itself a new
and generous channel directly into the Brahmaputra. Since then
the Atrai has lost its former importance; it was navigable by
large country boats earlier in the century (Rajshahi Gazetteer,
1916:14), but river traffic has declined.
Since the 1787 shift of the Atrai discharge through the
present Tista course along the northeast sector of northwest
Bangladesh, the Barind area has been completely cut off from any
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MAP 2
RENNELL'S MAP OF NORTHV.EST BANGLADESH (1770s)
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perennial source of water. (The Tista drains the catchment area
to the northeast covering 3418 sq. km and has a maximum discharge
of 10,821 cumecs and dry season discharge of 140 cumecs (1973-
74), though discharge has declined sharply in recent years). The
tributaries of the Atrai now act as a drainage channel in the dry
season through which a large volume of ground water is
transported.
The second important river is the Mahananda (on the
western boundary with India) which drains a catchment area of 298
sq. miles in Bangladesh and has a maximum discharge of 3665
cumecs and dry season 20 cumecs (1973-74). Landsat imagery (Feb.
1977) shows that the Mahananda discharge is flowing through a new
course along the Riga river and meets with the Ganges near
Rajmahal, 20 miles upstream of the Farakka Barrage. The
Mahananda river channel south of Barsoi, Bihar (India) up to a
considerable length is not traceable in Landsat imageries even in
1:250,000 scale enlargement (Jabbar, M.A. et al., 1982). This
means that the Chapai-Nawabganj subdivision of Rajshahi is now
deprived of this perennial tributary source.
The Mahananda rises in the lower slopes of the Himalayas,
flows southward through Purnea and bisects old Malda district
into its western alluvium and eastern Barind. The main stream of
the Mahananda altered its original course some time between the
dates of Rennell's (1779) map and the revenue survey (1848),
flowing through subsidiary channels down the bed of the Nagore
river, which is no more locally known. The Mahananda is not
subject to violent changes in its course, unlike the Brahmaputra,
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carrying only moderate quantities of slit during the rains.
Alluvion and diluvium go on, but the process is gradual. The
most marked changes have taken place below Gomastapur, where a
number of villages have accreted on one side or the other since
that revenue survey. Originating in the Himalayas, the Mahananda
is subject to rapid rises of level, but embankments have reduced
risk of flooding in modern times. At one time, it was a very
important channel of communication between lower Bengal and the
sub-Himalayan districts, but the railway construction (1900-1909)
diminished its importance, confining the traffic to local imports
and exports.
The Tangan and Purnabhaba are important tributaries of
the Mahananda which cut through Barind country, steep banked as
they pass through heavy clayey Barind formation, inscribing two
broad valleys in a triangular stretch of Barind territory. The
Malda Gazetteer (1918) noted that "during the cold weather
medium-sized boats with paddy move" down these rivers.
The Ganges flows through Bihar in a south-eastern
direction past the Rajmahal hills, sweeps south as it enters
Malda, then turns south-east again, leaving Malda and then
Rajshahi near its junction with the Mahananda.
One theory holds that the Ganges originally flowed down a
course similar to that of the present Kalindri, and passed what
is now the site of Gaur on the eastern side. This theory is
based on the assumption that the old red alluvium of the Barind
probably formed the original line of the river (Malda,SR,1928:7).
During the centuries that followed the Ganges gradually moved
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westwards towards the Rajmahal Hills. By the time James
Rennell's map was prepared between 1764 and 1773, the western
tendency must have ceased, because the main channel was then
right under Rajmahal. The Ganges' course today is roughly
similar to the river in Rennell's time.
There are no detailed histories of the hydrology in the
region, indicating the pattern of change that might influence
communication, irrigation, and vegetation. The accounts of
Buchanan (Martin 1833), Hunter (1876) and Carter (1935) indicate
that the main rivers are navigable by sizeable country boats
without much change over a century. The following table charts
the burden carried by country boats in the kharif and dry season
in the course of normal river traffic.
Table 2
Maximum Weight by Boat on Major Rivers
(in Maunds)
Source Stretch Kharif Dr
Mahananda B
B
Ganges,
Purnabhaba,
Kalindri
Atrai
Jamuna
Tangan, Pagla
,C,H To Tangan R. Junction 500
,C,H To Malda
H
H
Season
100
200
Annua 1
more
than 100
if
Upper 1000 50
50 50
50
Source: B = Buchanan (1833); H = Hunter (1876); C = Carter (1935)
River L
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What does appear to have gradually dried out was the
elaborate grid of distribution channels feeding the interior of
the river valleys, partly due to changing river courses,
increased cultivation, and the construction of embankments. The
abrupt alteration of the Tista's course in the eighteenth century
had dramatically altered the region's interior hydrology; these
latter changes were gradual but consistent.
By the twenties, these impacts are noted as important
trends in official reports. The history of the Kalindri
illustrate this point. A branch of the Ganges according to
Buchanan around 1810, this waterway widened into a continuous
river in the nineteenth century, but by the time of Carter's
survey (1935) it was navigable only in the rainy season and
fordable in the dry. Offshoots of the Kalindri had been reduced
to drainage channels, and the prevalence of widespread fever
became a public health concern. As Carter observed:
"The cessation of the river's flow in the
cold weather, and the presence of the
stagnant pools left behind in its bed,
undoubtedly affect the health of the
villagers who live along its banks.
Mosquitoes breed in the pools and bring
malaria into the thickly wooded and in some
places jungly villages".
The impact of hydrology and the embankments has been
discussed in Chapter 2.
River bodies have declined considerably as sources of
irrigation in recent decades. For example, Rajshahi distract is
served by two river catchments: the Barnai catchment of the
Ganges and the Atrai catchment. In 1984, the net area
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potentially irrigated from these sources was three thousand
hectares, a fraction of their capability earlier in the century.
Tanks and Ponds
With regard to standing water bodies (beels and tanks), a
recent survey for the Bangladesh Fisheries Department indicates
that the Barind region contains a high concentration and area of
large and small tanks relative to the rest of the country.
Problems abound in contemplating their use: many are derelict -
dating even from Zemindari days - or are located on khas land; or
standing water evaporates too rapidly due to absence of
vegetative cover on soils. But it is a potential resource that
could be served by a carefully planned public works program.
An FAO - sponsored study by SPARRSO (SPARRSO 1984) on
behalf of the Fisheries Department has estimated the
concentration of ponds and beels at the thana level. The country
has been divided into four zones of concentration:
high greater than 1,000 standing water
bodies per 780 sq. km.
medium 500 - 1000
low 250 - 500
very low 0 - 250
The project initially used the Survey of Bangladesh maps
to define the concentration zones and rank each thana from "high"
to "very low". Then based on the actual distribution of thanas
into each category, a sub-set of 40 thanas were selected randomly
for detailed mapping of surface water bodies. Then by
extrapolation, the national profile is constructed. Nachole
Thana, one of our study areas, was mapped.
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The study showed:
1) The whole of the Northwest is a high concentration
zone, while other regions fall into lower or mixed categories,
reflecting a rational response of farmers to increase the density
of ponds in dry areas of low and erratic rainfall. Of course,
ownership (private/'khas') and pond status/usable depth are the
keys to utilisation for agriculture. But the exploitation of
this resource bears emphasis.
2) The Barind Tract has the highest proportion of land
devoted to surface water bodies in the Northwest. Out of the 40
thanas that were completely mapped, three are Barind areas
(Nachole, Mohadebpur, and Joypurhat). The interesting point is
that the Barind areas do not rank at the top in terms of
concentration (ponds per sq. km.) but they do rank high in total
pond area (ha. per sq. km.), i.e. large ponds.
Table 3
Thana-Level Sample (40): Surface Water Body Concentration by
Number and Area
Rank (out of 40) Concentration Percent or
No./Sg. Km. Area (ha./sq. Km.) Land Area
Nachole 19 6 2.77
Joypurhat 13 5 2.89
Mohadebpur 7 4 2.98
Source: SPARRSO, 1984.
This suggests that the Barind Tract contains a
consistently high proportion of ponds and many ponds are very
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large relative to other areas. Again pond ownership and pond
depth need to be separately surveyed (one suspects that the large
bodies date from the zamindari era, now reverted to the
government as khas land).
One can assume the actual concentration is about three
percent in the Barind because the thousands of very small ponds
(e.g., 2m. square) used for small rabi crops are not detected in
the survey maps.
Groundwater
The potential risks of developing groundwater irrigation
in the Barind have been mentioned earlier and are discussed in an
earlier report (Hunt 1984).
4. Climate
Mean annual temperature is 250 C (range 7-400 C). The
Barind Tract receives normal annual rainfall in the northeast and
eastern zones (about 68 ins) but the Western Barind received the
lowest and least reliable rainfall in the country (about 50 in
average). The minimum rainfall recorded (up to 1974) was 19.6
inches. In three years out of four, the annual rainfall lies
between 41 and 64 inches. Rainfall within the rainy season, May-
September, is erratic, although on average there are more than
eight inches of rainfall per month in June, July and August.
Rainfall data for selected Barind areas (1972-82)
illustrate the wide variability within and between Upazilas
(Table 4). Usually, rainfall in the winter months does not
exceed one to two inches total, sometimes less. Early aus rains
are also erratic, thus restricting most rainfed farmers to a
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local transplanted aman crop on an average, though in a good
rainfall year, as in our study year 1984-85, aus is widely grown.
The environmental conditions of the dissected, highland
Barind are represented by Nachole in a normal year.
Climatic
Zone
Winter
Summer
Monsoon
Humid Dry
Mos. mos.
11-12 1
5 2-4
6-10 0
Growing Ave.
Season Rainfall
11-2 0-2"
0 0-5"
7-11 50-60"
Mean Max.Temp. Mean Min.Temp.
in Hot Mos. in Cold Mos.
80-840F 50-55 0 F
90-95 70-75
70-90 60-85
5. Soils
The soils of the entire Barind Tract comprise four types
spread over the three zones:
1. Shallow red-brown terrace soils characterized by
the presence of a compact clay substratum. The
surface layer is slightly to strongly acidic in
reaction. The top soil is 5-10 cm thick, followed
by a strongly acidic 50-60 cm thick sub-soil.
2. Deepred-brown terrace soils over red mottled sub-
stratum. The top soil, under cultivation, is
8-13 cm thick and varies from slightly to strongly
acidic in reaction. The sub-soil is 6--120 cm thick,
very strongly to less acidic in reaction.
3. Brown mottled terrace soils have a pale brown,
strongly mottled sub-soil overlying a red mottled
substratum. The top-soil is usually 10-15 cm
thick and has a ploughpan at the base. The reaction
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is usually very acidic except for soils used for
transplanted rice where the soil is slightly acidic
to neutral in reaction for a short time in monsoon
season. The sub-soil is 38-60 cm thick and is
usually strong to medium acidic in reaction.
4. Gray terrace soils marked by gray, leached silty top
soil grading into red mottled clay to a depth of
several meters. The reaction is strongly to very
strongly acidic
are in reduced
soil is absent
may continue to
and 30-60 cm in
medium to stron
in the Western
The parent clay is
distance, suggesting that t
marine or tidal conditions.
composed of grey terraced c
when dry but neutral when the soils
condition during monsoon. The sub-
in very shallow soils but the layer
a depth of 180-305 cm in valley soils
terrace soils. The reaction is
gly acidic. These soils predominate
Barind.
remarkably homogenous over a great
he sediments were laid under stable
The Barind Tract is predominantly
lay soils which weather to form a grey
silty topsoil; they are poorly drained, generally, except the
dissected margins, which are composed of oxidized red brown
terrace soils. The pleistocene clay layer reaches maximum
thickness (45 meters) at Nachole.
The soils occurring on the summits and terraced slopes
are imperfectly to poorly drained, mixed grey and brown or grey
in colour and silt loam to silty clay loam, occasionally silty
clay or clay in texture. The sub-stratum, partially on
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unweathered Madhupur clay, occur at a depth of 2-3 feet from the
surface. The PH ranges from 5.5 to 6.5.
The soils occurring in the valleys are comprised of grey
or mixed grey and brown silt loam or silty clay loam over clay
substratum at a greater depth. They are imperfectly to poorly
drained and pH ranges from 6.0 to 7.0.
The organic matter content of the soils of Barind tract
is very low and it ranges from 0.8 to 1.2 percent in most of the
soils. The cation exchange capacity ranges from 10 to 15
m.e./100 gm of soils. The natural fertility of the soils of
Barind tract ranges from moderate to moderately low.
Three major problems obtain throughout the Barind soil
types:
* poor drainage of the major soils during the
monsoon season;
* extreme doughtiness during the dry season;
* low natural fertility and organic content requiring
fertilizers or mulching to sustain higher crop yields.
According to the prevalent view, this restricts the
adaptability of Barind soils to new cropping patterns.
As Brammer (1984) notes:
The soils are well suited for transplanted
rice (aman) when there is adequate rainfall
or irrigation, but they are poorly suited for
dryland crops whether with or without
irrigation. This is because the soils hold
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water on the surface after heavy rainfall or
irrigation, and the clay subsoil becomes wet.
On the other hand, both topsoil and subsoil
quickly becomes dry in the dry season. Long-
continued paddy cultivation has created a
strong ploughpan in the soils.
In the course of our village-level survey, soil samples
were collected at Sibganj and Nachole to compare Barind soils
against alluvial soils. One sample at Sibganj was taken from the
highland phase, and three at Nachole from the high, medium and
lowland phases (i.e., the valley crest, closely dissected and
broadly dissected topographies, respectively). The vertical
profile of the soils were analyzed at three strata (5, 7, and 20
inches). The results are summarized in Table 5.
The soil samples were analyzed by the soil science
division at the Bangladesh Agricultural Research Institute,
Joydebpur (report dated July 14, 1985). Interpretation was
provided by Dr. M.S. Alam, soil scientist at BARI. Dr. Alam
makes four points:
1) The Barind clays have low permeability, low
organic matter content, and good water holding
capacity, hence suitable for transplanted aman.
Compactness of the soils, coupled with a strong
ploughpan, inhibits dryland crops. "Wheat, direct
seeded aus, pulses and oilseeds can be grown but
will not give satisfactory yield".
Table 5
Plant Nutrition: Nachole and Sibganj
Organic Active Available Macro-utrient Available Micro-Nutrient
Matter Acidity Meg/100 ml PPM (PPM)
pH % Meq/100 ml Ca Mg K Ca/Mg Mg/Ca N P S B Cu Fe Mn Zn
*NH 0 - 5" 6.1 0.8 0.2 12.0 3.3 0.3 3.6 0.3 8.0 Trace 4.0 1.9 4.5 16.0. 0.8 Z.0
5 - 7" 5.7 0.9 0.7 8.0 2.5 0.4 3.2 0.3 9.0 7.0 2.0 1.5 6.0 25.0 1.3 2.0
7 - 20" 5.9 1.5 0.3 9.0 2.3 0.3 3.9 0.3 24.0 Trace 3.0 2.0 4.0 10.0 0.6 1.0
NM 0.- 5" 5.3 1.3 0.3 10.0 2.9 0.4 3.4 0.3 13.0 3.0 4.0 1.0 7.0 26.9 1.8 2.0
5 - 7" 4.6 1.5 0.2 8.0 2.3 0.4 3.5 0.3 15.0 9.0 5.0 2.8 7.5 30.0 1.6 3.0
7 - 20" 5.6 1.0 0.5 10.0 2.9 0.2 3.4 0.3 7.0 Trace 4.0 1.2 4.0 12.0 0.4 2.0
NL 0 - 5" 5.1 1.5 0.4 9.0 2.5 0.4 3.6 0.3 18.0 8.0 4.0 1.1 4.5 29.0 1.9 3.0
5 - 7" 6.3 1.2 0.3 11.0 2.5 0.3 4.4 0.2 9.0 10.0 4.0 1.3 6.5 21.0 1.3 2.0
7 - 20" 6.8 0.7 0.2 9.0 2.0 0.4 4.5 0.2 6.0 7.0 5.0 1.3 5.7 9.7 0.3 1.0
SH 0 - 5" 6.3 1.6 0.2 14.0 4.0 0.19 3.5 0.3 2.0 Trace 6.0 1.7 4.5 19.4 1.16 3.0
5 - 7" 6.4 0.57 0.1 19.0 6.3 0.5 3.0 0.3 10.0 5.0 4.0 1.4 5.8 19.6 0.4 2.0
7 - 20" 6.8 1.3 0.5 20.0 6.8 0.3 2.9 0.3 7.0 5.0 3.0 1.1 6.0 11.6 0.2 1.0
Critical
Level - - - 2.0 0.8 0.2 - - 75.0 14.0 14.0 0.2 1.0 10.0 5.0 2.0
*NH - Nachole high land (Top of the Valley)
NM - Medium Land (Closely dissected)
NL - Low Land (Broadly dissected)
SH - Shibganj High Land (Almost level land)
U,
oD
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2) Other crops, like sugarcane, may be favorable given
the climate, but the soils are not suitable,
3) Most of the plant nutrients, "especially macro-
nutrients", are at critical level to below critical
level and must be applied to maximize aman yield.
4) Sibganj soils, mostly sandy loam, have good
aeration and permeability, are suitable for dry
cultivation (rabi crops), and nutrient status is
critical only for macro-nutrients.
The BARI analysis seems superficial and misguided on
several grounds. First, the nutrient profile is more complex and
variable across regions. BARI claims that Barind soils are
generally deficient in most categories, while Sibganj soils
suffer only from macro-nutrients problems. But the data shows
that Sibganj is not always better off. Both soil types are very
deficient in nitrogen, phosphorus, sulphur, and manganese, with
potassium slightly deficient. Soils in the Nachole highland
appears the most deficient, being subject to droughtiness,
erosion, and leaching. On the other hand, Nachole medium land
and low land are sometimes superior to other categories (i.e.,
nitrogen, zinc and phosphorus, respectively).
All the soils are slightly acid, more so on Nachole
medium land. Lime deficiency might restrict certain crops, but a
crop classification by acidity tolerance is needed for final
judgment.
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Organic matter is low everywhere, suggesting the whole
region is suffering from failure to rotate rice land or leave
land fallow on a cyclical basis. As mentioned earlier, the
organic matter problem is complicated by the removal of crop
residues and dung from land of origin and the failure to recycle
leaves a standing OM level that reduces microbial activity and
generates a less than prosperous soil fauna. It is possible to
increase OM through improved crop management, enriching the flora
and fauna profile, and the application of fertiliser. A major
issue is how to relieve pressure on straw and dung, as
commodities, so they can contribute to soil rehabilitation.
The International Rice Research Institute has studied the
contribution of organic matter to soil nutrition and rice yields
(see IRR Symposium "Organic Matter and Rice", 1984). Soil
organic matter is a good reservoir of available nitrogen. An
increase in organic matter content by continuous application of
compost resulted in the enhanced mineralization and
immobilization of N (Maeda et al., 1978).
Yamashita (1967) studied the effects of long-term compost
application on the nature of soil organic matter and on the
chemical and physical properties of paddy soils; there was an
increase in humus from 0.8 to 3.0%, an increase in water-stable
aggregates, a slight rise in pH from 0.2 to 0.4, and an increase
in CEC from 1 to 7 meq., mainly attributed to the increase of
organic matter. Table 6 shows the indexes of nutrients in the
soil after the long-term (11-33 years) application of compost in
eight Japanese agricultural research stations. The content of
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total N was higher in composted soils than in corresponding non-
composted soils.
Table 6
Increase of Nutrients by Long-Term Application of Compost
(Calculated from Yamashita 1967)a
Index b
Nutrient Mean - Max.
N 168 (118 - 258)
Total P 135 ( 97 - 224)
Exchangeable K 213 ( 95 - 437)
Available Si 114 ( 70 - 175)
aMeans of 8 agricultural experiment stations. bControl = 100.
All these changes in soil characteristics are important to
agricultural practices such as tillage, fertilization, taking
advantage of high temperature, and strong light conditions for
the auto-regulated supply of nutrients (IRRI, 1984:438).
Nakada (1981) analyzed the long-term impact of compost on
rice yield from field experiment data collected since 1933.
Figure 1 shows the estimated curve yields on individual treated
plots (applying 21 t/ha compost). The yield has not decreased in
these plots in the last 40 years, but the yields of non-composted
plots tend to decrease. By analysis of variance on the rice
yield, the inherent effect resulting from compost application
corresponded to one-half of the variation.
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Figure i
Composting and Rice Yields. Japan
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Returning to the BARI report, the claim that Sibganj, not
Nachole, is suitable for crops like wheat is contradicted by the
crop yields at our study sites, where Nachole wheat farmers did
better than Sibganj counterparts. It is preferable to look at
the data.
A last look at Barind soils is provided by a SPARRSO
study, using LANDSAT imagery, of five soil mapping units in
Nachole thana (Figure 2). Data for the level, broadly dissected,
and closely dissected Barind soil mapping units (Nos. 11-13) are
presented in Appendix 1).
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These soils are characterized by a deep horizon: a
relatively uniform vertical profile down to about one meter,
below which a changeover occurs to a higher proportion of clay
and silt. In general, the soils are deep and uniform down to one
meter. Anything that can grow down to 100 cm can grow down to
one meter. Deep rooted rabi crops like maize and tomato are
possible. The value of vegetable gardens near homesteads and
tanks must be stressed. Diversified rabi cropping would
contribute sub-soil roots and residues that would improve soils.
Appendix 1
Nachole Thana Soil Mapping Unit Data
Table .2
Physical and Chemical Analyses of Profile 1
(Mapping Unit 11)
(Level Barind, Intermittently Flooded Terrace)
Horizon Depth % of Sand % of Silt % of Textural
Symbol Inches Int'l. U.S. Int'l U.S. Clay Class of C % of N C/N
A 0-6 45 17 35 63 20 Silty 0.54 0.06 0
1 6-17 42 15 32 59 26 Loam 0.19 0.03 6
2 17-26 32 14 25 43 43 0.17 0.03 6
3 26-40 32 16 25 41 43 Silty
4 40-55 29 13 26 42 45 Clay
Horizon Depth CEC Exchangeable Cations ECX
Symbol Inches meg./100 gm meg/100 gm soil TEB BSP 103 Salts
Soil ca++ mg++ k+ na+ H+ millinches/cm PPM SP pH
A 0-6 12.2 6.4 2.0 0.17 0.09 3.6 8.7 71 5.5
1 6-17 11.9 8.6 0.3 0.46 0.09 3.6 9.2 72 6.9
2 17-26 6.6
3 26-40 6.5
4 40-55 24.5 16.4 4.4 0.24 0.34 3.7 21.4 85 0.09 <100 48, 6.4
C-,,
CA)
Table 3
Physical and Chemical Analysis of Profile 2
(Broadly Dissected Barind, Mapping Unit 13)
Horizon Depth % of Sand % of Silt % of Textural
Symbol Inches Int'l U.S. Int'l. U.S. Clay Class % of C % of N C/N
Al 0-5 46 18 32 60 22 Silty 0.55 0.05 11
A2 5-7 45 18 31 58 24 Clay 0.41 0.04 10
1 7-20 37 16 26 47 37 Loam
2 20-31 32 15 24 41 44 Silty
3 31-42 33 16 24 41 43 Clay
Horizon Depth CEC Exchangeable Cations EC10 3
Symbol Inches meg/100 gm meg/100 g Soil TEB BSP millimhos Salts
Soil ca++ mgt+ K+ Na+ H+ /cm ppm Sp pH
Al 0-5 11.9 5.9 3.6 0.11 0.08 11.9 9.7 81 5.8
A2 5-7 6.4
1 7-20 10.3 5.1 1.0 0.18 0.14 12.6 10.4 82 6.5
2 20-31 5.8
3 31-42 6.0
4 42-55 0.06 <100 40 6.0
('1
Table 4
Physical and Chemical Analyses of Profile 3
(Closely Dissected Barind, Mapping Unit 14)
Horizon Depth % of Sand %/ of Silt % of Textural
Symbol Inches Int'l. U.S. Int'l. U.S. Clay Class % of C % of N C/N
A 0-4 46 19 29 58 25 0.57 0.06 10
1 6.15 54 24 25 55 21 Silty 0.21 0.02 10
2 15-26 48 24 26 50 26 0.13 0.02 7
3 26-38 53 25 24 52 23
4 38-55 34 14 23 43 43
Horizon Depth CEC Exchangeable Cations
Symbol Inches meg/100 gm meg/100 s Soil EC10 Salts
ca++ mg++ K+ Na+ H+ TEB BSP millimhos/cm ppm_ .Sp. .pH
A 0-4 14.3 6.2 0.7 0.12 0.10 4.5 7.1 61 5.3
1 6-15 11.9 7.4 2.3 0.20 0.10 2.2 10.0 82 6.5
2 15-26 6.2
3 26-38 6.3
4 38-55 0.07 <100 41 6.4
(-'1
U,
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